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PREFACE 

TO 

THE SEVENTH EDITION. 



Nothing can afford more convincing evidence of the 
extent of the great movement now taking place 
throughout the kingdom, than the sale within the 
last few months of eighteen thousand copies of this 
book. My publishers inform me that a Seventh Edition 
is already called for, and that the demand appears daily 
on the increase. Some new matter will be found incor- 
porated in the present work ; more particularly a notice 
of General Boileau's views on the Rifle, a brief 
description of Major Nuthall's new Rifle, and of Mr. 
Leetch's Breech-loader ; together with some observa- 
tions on modem improvements in the rifles of other 
countries. Several of the statements respecting them^ 
are made upon the authority of Lieut. Wilcox of the 
U. S. army, the author of a recent treatise on rifled 
fire-arms. 

It gives me the sincerest pleasure to find that the 
observations offered by me, scarcely eighteen months 
ago, on the formation of Volunteer Corps, should 
htive fructified as they have done, and that the 
appeal I then made to the manly spirit, t- 
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chivalry, to the patriotic feeling of this great nation, 
should not have been made in vain. 

The result may be imparted in a few words : — 

In November, 1858, it would have been a difficult 
matter to have assembled, upon any emergency, 300 
Volunteer Rifles fit to take the field. While I write, 
we have nearly 100,000 already enrolled and equipped, 
and before the autumn of the present year, I have little 
doubt that there will be fully 250,000, well-drilled and 
tolerably disciplined, equal in most essentials, to any 
soldiers that this country ever possessed. 

I have received many hundred letters* from some 
of those who are taking a lively interest in this 
matter, expressing the most gratifying eulogies upon 
my exertions in the cause, thanking me for having 
initiated, as they consider I have done, the Volunteer 
movement. Without entirely arrogating to myself 
that merit, I cannot but admit that much pleasure 
has been afforded me by the communications to 
which I have alluded; and I trust that nothing 
will now occur to check the progress of that organiza- 
tion which will shortly place us, at once and for 
ever, in such a position as to be able to defy the 
hostility of the world. 

We have — or at any rate we shall shortly have — 
once more, a national weapon ; a weapon the most 
effective and the most deadly that human ingenuity 
has ever devised : but we neither want it, nor shall we 

* In 1859, no less than 736 letters were addressed to me by 
j^tlemen, desirous of information on the organization of rifle 
corps, &c. 
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ever wield it, for any aggressive purpose ; not a bullet 
will be fired in anger, till our homes are assailed — and 
then — ^woe betide the luckless invader ! 

Before closing these prefatory remarks, it may be 
well to observe, that, as a sudden and unprecedented 
demand for rifles has ' arisen, and as the supplies of 
good and trusty arms are not likely, for some time 
to come, to be adequate to meet it, there is no 
doubt that unprincipled salesmen will continue to 
vend, as they are now doing, vast quantities of 
rubbish of a most dangerous character. 

Some most alarming accidents have already oc- 
curred; and unless purchasers exercise considerable 
caution, and apply to makers of unquestioned re- 
spectability, they will have cause to rue the hour 
when, from mistaken economy, they saved a few 
shiUings in the price of an instrument which may at 
any time occasion the loss of a life or a limb. 

If many of the rifles offered at £2 or ;£3, or 
even at higher rates, be examined, they will often 
be found to bear the Government mark of con- 
demnation 14-1 stamped upon them. Should this 

appear upon the barrel, or should there be no proof- 
mark thereon, an omission, I regret to say, of not 
unfrequent occurrence, the gun ought to be un- 
hesitatingly rejected, unless the buyer be ambitious 
of figuring as principal in a coroner's inquest ! 

United Univebsity Club, S.W. 
10th April, 1860. 



PREFACE 

TO 

THE THIRD EDITION. 



Within two months of the issue of the Second Edition 
of this little treatise, it was gratifying to find that 
nearly every copy had been sold. It is still more 
satisfactory to be enabled to add that, out of many 
communications received from private individuals, as 
well as among numerous notices of the book in 
various periodicals, not one opinion has been expressed 
which could be regarded otherwise than satisfactory. 
To have produced a popular work whose utility 
seems to be universally admitted, and without having 
provoked any hostile criticism, is an event of not 
very frequent occurrence, and I trust that I may 
deduce therefrom a hopeful augury as to the recep- 
tion which the present much improved edition may 
obtain. 

The Manual has been carefully revised, and con- 
tains much additional and, I believe, useful matter, 
as well as several new woodcuts. Its form also has 
been rendered more convenient. 

Since the publication of th^ Second Edition of this 
work, several inquiries have been addressed to me 
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upon the subject of rifles of different kinds, not 
alluded to in these pages. 

I may as well repeat here, once for all, the answer 
already given on other occasions^ that the rifles I have 
noticed and described are incontestably the best now 
in use. Those not mentioned by me, whether English ^ 
French, American, German, or Swiss, possess no such 
merits as to entitle them to my commendation. In 
arriving at my decisions on these matters, I have 
subjected every arm to a severe, but at the same time 
fair trial, seldom being content with less than three 
hundred rounds from each piece ; and as, in the course 
of my experiments, I have fired, on the aggregate,, 
upwards of sixty-eight thousand rounds, I have had 
considerably more experience on the subject than 
most people would wish to take the trouble of ac* 
quiring, and have at least tolerable grounds for my 
conclusions. 

Very frequently a rifle or a revolver has been 
shown me which, for simplicity of parts and elegance 
of finish, appeared all that could be desired. Oa 
subjecting some of these same weapons, however, to 
the rude test of repeated firing in bad weather, and 
under the varied contingencies of actual service, I 
have discovered defects that would never have been 
detected by the closest inspection in the maker's 
shop. 

If the purchaser of a rifle cannot rely upon his 
own judgment, and will trust to mine, he may rest 
assured that a muzzle-loader such as General Jacob 
has perfected, a breech-loader of the kind patented 



THIRD EDITION. XI 

by Prince or Ledxih, or a revolYcr of the latest form 
manufactured by Colonel Colt or Mr. Daw, vrill at least 
eqBsl in all essentials, if not prove superior to, every 
d^omination of similar weapon as yet before the public, 
be the maker who he may. 

I have described other arms that cannot fScul to 
afford satisfaction ; but as it might have been deemed 
invidious to have catalogued those, which for some 
reason or othco*, are less perfect, I have thought it 
pieferable to omit all mention of them. 

No doubt, as time rolls on, the arm or the projec-^ 
tile we now oimsider faultless, may in its turn be 
beaten. 

Great things are anticipated of Whitworth*s rifle 
for instance, and it can hardly be matter for surprise 
if, when that gentleman's experiments are concluded, 
he should be enabled to exhibit a rifle capable of 
beating all its predecessors. But then it falls to the 
lot of few men, labouring in this pursuit, to possess his 
scientific attainments, or such mechanical appliances 
as he can bring to his aid. 

A report has gone abroad that barrels made and 
tested by Mr. Whitworth have not been found at Hythe 
to yield the results anticipated from their previous per- 
formances at Manchester. On investigation, it was 
ascertained that the fault rested with the Government 
powder; the proportions of the component ingre- 
dients of that article, as well as their incorporation, 
being the same, whatever its ultimate destination 
may be, whether for cannon or for small arms, the 
only difference consisting in the size of the grain. 
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Mr. Whitworth selected for his experiments Curtis 
and Harvey's (No. 6). This powder leaves no per- 
ceptible residuum after many hundred rounds, whereas 
the common service ammunition fouls so rapidly, as 
in a very short time to annihilate all the advantages 
arising from the mathematical precision of Whit- 
worth's system of boring. 

This is a circumstance which should be borne in 
mind, not only because it serves to show to what 
slight causes the failure of a series of experiments, 
with so delicate an instrument as the rifle, may some- 
times be attributable, but to prove, moreover, that, 
even in so important an article as gunpowder, the 
Government manufacture cannot yet compete with 
the production of private enterprise. 



United Ukiveesity Club, 
IStk September, 1858. 
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DuBiNQ the last hundred years little has been ascer- 
tained relative to the theory of projectiles which 
had not already been discovered by the careful and 
laborious experiments of Bobins and of Hutton ; 
yet there is no doubt, that even since 1830 great 
improvements have been effected in the artillery 
practice of our own and of every European nation, 
and more recently still, most important results have 
been achieved in the construction of small arms. 

Nothing indeed could well have been worse than 
the weapons supplied to eveiy branch of the Service 
during the Peninsular war, unless it were the want 
of skill displayed in their use. To give an idea of 
the miserable deficiencies in both particulars, 1 may 
mention, upon the authority of Colonel Schlimm* 
bach^ of the Prussian artillery, an officer of great 
experience, whose statistical calculations extend 
over a long series of engagements during the wars 
of the First Napoleon, the indisputable fact, that 
on the average, a man's own weight in lead and ten 
times his weight in iron were consumed for each 
individual placed hors de combat ! 

At Vittoria, on the morning of the 21st of June, 
1813, each British infantry soldier had in his car- 
touch-box 60 ball-cartridges, altogether three million 
rounds; besides which, one niillion three hundrc^ 

B 
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and fifty thousand rounds more were, issued by the 
field-train to the troops. We will assume that only 
3,675,000 were altogether consumed. Now, it is 
known that, on the side of the enemy, 8000 out of 
90,000 men wer^ killed and wounded, consequently 
only one musket-shot in 459 took effect ; and this cal- 
culation excludes entirely from account the injury in- 
flicted by 90 pieces of artillery, each firing 73 shot or 
shell, or a total of 6570 rounds. Taking this into 
consideration, we may readily believe that there was 
not on that occasion above one musket-ball in 800 
which was not utterly thrown away. To show that 
our infantry of the line^so lately as 1851 had not made 
much progress in the use of "Brown Bess," I may 
add that a patrolling party at the Cape, in the 
month of August of that year, expended 80,000 ball- 
cartridges in killing or disabling 25 naked savages ; 
just 3200 rounds to each Kaffir !* 

Rapid firing^ erroneous estimatiofi of distances^ 
long ranges ^and insufficient target-practice are the chief 
causes of the enormous expenditure of ammunition 
in battle-fields, compared with the effect produced. 

General Gassendi estimates that 3000 cartridges 
are expended to every man disabled. Decker fixes 
the lowest limit at 10,000 for each man. In the 
French attack upon Algiers, in 1830, which closed 
in 1 5 days, 3,000,000 cartridges were consumed, with 
comparatively little slaughter. The French are said, 
ill th(i Crimea, to have expended 25,000,000 small- 
arm cartridges without having put 25,000 Russians 
hoTH tie combat. 

The operations of the American forces, more 
pracused in the use of firearms, showed a better 
xesuk* At the battle of Churubusco, during the 

* Kced we be surprised to learn, on observing such items as 
8se, tliat even such a miserable war as this cost us for a long 
siod 3S00/. perday? 
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Mexican Tvar, it is estimated that tbe Americans 
expended only 125 and the Mexicans 800 rounds of 
eartridge to each soldier disabled on the opposite 
side. 

If we are still far from having attained absolute 
perfection, there is now no doubt but that a weapon 
will shortly be produced, uniting every quality which 
It is desirable that a rifle should possess. 

Tbe greatest range really requisite for all the pur- 
poses of war has been reached, and it is more in 
minute matters of detail that furdier improvement is 
desirable, than in the principles of construction. 

The weight, the mode of loading, the length of 
barrel, the form of stock, and, above all, the arrange- 
ment of the sights, demand the next consideration. 

An important movement, having for its object the 
perfection of the musket, rifle and pistol, originate^]! 
some few years since in France — a country certainly 
at one time far behind our own in the quality of her 
small arms as well as in the proficiency with ^hich 
they were wielded. But this was not always the 
case; in the wars waged between England and 
France, during the reign of Louis XIV., the Regency, 
and of Louis XV., Victory as frequently declared 
herself on one side as on the other. 

Under Louis XVI., however, during the Revolu- 
tion, and under the Empire, the French uniformly 
experienced a series of repeated reverses on every 
occasion upon which they fought a pitched battle 
with the English. To prove this, it is only neces- 
sary to cast a rapid glance over the engagements of 
the former and of the latter epoch. 

During the earlier period there were seventeen 
battles, eight of which were contested at sea, with 
the following results: Steinkerk in 1692, and Neer- 
winde in 1693, gained by the French ; Hochstedt in 
1704, Ramilies in 1706, and Malplaquet in 1709, 
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won by Marlborough; Dettingen, in 1743, by 
George IT. Then Fontenoy in 1745, LafTeldt in 
1747, and Hasteinbeke in 1757, showing a contrary 
result: thus five out of the nine engagements ter- 
minated favourably for the French. Of the eight 
sea-fights, the French with equal forces gained three; 
they lor^t four, where they were numerically weaker ; 
and the eighth was a drawn battle. 

During the second period above adverted to, there 
were no less than thirteen land and sixteen naval 
engagements, which it is scarcely necessary to parti- 
cularize. Under the Empire, the English manifested 
a decided superiority over their enemies in every 
campaign. Alexandria, Maida, Vimeira, Corunna, 
Talavera, Busaco, Albuera, Fuentes de Honoro, 
Salamanca, Vittoria, Orthez, Toulouse, and Water- 
loo afford irrefragable proof of this fact. Herts, in 
thirteen hard-fought fields, Napoleon's veterans, 
renowned for their valour and hitherto accustomed 
to conquer wherever they appeared ; led too, by his 
ablest and most experienced generals, and finally 
by himself, were signally and utterly defeated. In 
each of the sixteen sea-fights also which occurred 
during this period, the French, always with equal, 
and frequently with superior forces, were completely 
vanquished. 

It is difficult to understand how France, competent 
up to the reign of Louis XVI. to carry on a suc- 
cessful struggle with England, should, so frequently 
aincej liave been compelled to yield to the fate of 
arniSj and to acknowledge the supremacy of her rival, 
unless this recent superiority be accounted for by 
the supposition that, bad as they intrinsically were, 
the caunon and small arms used by the English were 
betit^v served, and superior still to the more faulty 
nplements of destruction then in use among their 
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Q^Dtagonists. It is impossible to ascribe these events 
to accident, because chance would not occasion the 
loss of a long series of battles in succession ; nor 
can it be seriously maintained that the English 
generals who encountered the French in the Penin- 
sula, possessed such immeasurable superiority over 
NapoIeon^s best and bravest marshals. During the 
last thirty years however, vast improvements have 
been made by the French, not only in their artillery 
but more especially in their small arms ; and it is no 
longer to be presumed, merely upon the faith of 
what has already been done, that the result of future 
wars will infallibly resemble the past. French artil- 
lerymen of 1860 are no longer what they were in 
1815; in accuracy of aim they are but little if at 
all inferior to our own; while as marksmen, their 
troops of the line, and more especially their rifle- 
men, are very far our superiors. There is no diffi- 
culty in assigning the true cause for this. The 
lighter and more efficient weapon in the hands of 
the French infantry-man^ together with the incessant 
practice to which he is subjected, sufficiently account 
for the fact 

Much misapprehension exists as to the real re- 
quirements of the musket» its proper qualities, and 
real use in the field. However desirable it may be 
to arm with the rifle all light troops, including the 
light companies of regiments, it cannot be admitted 
that any essential advantage would be gained by 
placing generally in the hands of soldiers of the line, 
a weapon, whose chief advantage consists in its 
length of range, unless it be, at the same time, as 
simple as possible in construction, little likely to get 
out of order, and be moreover divested of all com- 
plicated appliances. The short Enfield rifle is open 
to few objections in these respects ; and therefore. 
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for the present at least, its introduction should be 
gladly hailed as a step in the right direction- 
Strength, moderate length, lightness, durability, are 
among the primary essentials of the infantry musket; 
precision and accuracy of fire are the next consider- 
ations. 

Troops on active service do not halt for the pur- 
pose of firing at each other at the greatest possible 
range. The tactics of war present a series of move- 
ments the object of which is to close in upon an ad- 
versaiy, or to out-flank him, and to deliver at a dis- 
tance of from 200 to 250 yards an effective fire into 
his ranks. It is the province of artillery to pour 
destruction into the adverse host at greater ranges 
than this. At the same time, no one would deny 
that a firelock capable of delivering a ball with pre- 
cision at 1200 yards is a most valuable weapon ; 
nor that in skilled hands it may, upon various emer- 
gencies, render important service, even to the extent 
of silencing field artillery. 

File-firing is the customary fire of lines of troops 
drawn up in action, and is always the fire employed 
by skirmishers. While the more accurate fire, it 
has, on the other hand, the objection of begetting in 
the soldier careless and slovenly habits, only to be 
rectified by volley-practice. 

At close quarters, volley firing is highly effective. 
Cavalry are very apt to wince under a volley from 
the fi-ont of an infantry square, delivered at fifty, or 
even at seventy yards. 

As to rapidity of firing, the word rapid, in that 
connexion, ought to be expunged from the soldier's 
vocabulary. With proper aim and deliberation, four 
to five rounds may be fired in two minutes. So far 
from urging soldiers to fire rapidly, they ought to be 
urgently cautioned against it The instructor should 
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fspmpel deliberation and a cool steady aim, by fixing 
the minimum time for each motion of the loading 
and firing exercise at the 90th part of a minute. 

The momentum of a musket or rifle ball is, of 
course, not comparable to that of cannon shot ; but^ 
on the other hand, the destructive fire of musketry 
is capable of far more rapid and greater concentra- 
tion than that of artillery. Consequently, the fire 
of infantry in line, is within the limits of its range, 
more formidable even than that of a series of bat- 
teries exhibiting an equal front. 

In defensive combinations, where infantry occupy 
a fixed position, its fire is steady, and may be main- 
tained without interruption for an' indehnite time. 
It is under such circumstances that its power is most 
effective. Again, it is available at all times, and in 
every locali^, and must always be considered as the 
most certain and eflScacious check to the advance of 
an enemy. 

Motion being incompatible with the maintenance 
of steady fire, musketry can never be as efficaciously 
employed for purposes of attack as for defence. 

A cloud of light troops however, says Jomini,*' 
should always accompany those of a column. The 
fire of these skirmishers weakens and distracts that 
of the force defending the position attacked, and 
will materially contribute to the success of the ope- 
ration. 

For infantry fire, unless from a body of picked 
and experienced men, to be delivered under ordinary 
circumstances at anything like the distance of six 
to eight hundred yards, would be mere waste, and 
would only tend to produce unsteadiness. People 
who write very authoritatively on these matters are too 
apt to forget that in action, after the first few rounds, 
* FrSds de VArt de la Ouerre chap. iv. art 31. 
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the field speedily becomes obscured, and that it is 
scarcely possible for a marksman, however expert, 
whether stationed in line or in square, to single out 
any object, even at 100 yards' distance. To tb€ 
rifleman and the skirmisher this observation of 
course does not apply, as they can in a great 
measure select their own position; and for tfaeiitf, 
consequently^ a superior arm should be provided. 
As at present constructed, distant range is only at- 
tainable by a somewhat complex arrangement of 
sights, of such delicate workmanship, that in the 
rough hands of recruits or even of ordinary troops 
they would speedily become useless ; besides, they 
require careful and deliberate adjustment and con- 
siderable expertness on the part of the soldier. 

When it is considered that, at the distance of 
1000 yards, a man of ordinary stature presents a 
mark little more than the twelfth of an inch ia 
height, and even at 800 yards that he only covers a 
space of the tenth of an inch in altitude (less, in 
fact^ than this letter ; I), the difficulty of striking 
such an object, even when taking very steady aim, 
will be readily understood by all who have ever 
practised with the rifle.* 

* The French have adopted the following roles for firing, for 
raises varying from 100 to 215 yards :— 

A hit the middle of the hody — ^at 100 yards aim at the breast ; 
from 100 to 150 yards, at the shoulders ; from 160 to 190 yards, 
at the head ; from 190 to 215 yards, aim at the top of the cap. 

We deduce from the foregoing rules that a musket ball falls 
six inches in the first 100 yar£, and six inches for each of the 
succeeding distances laid down, until at a range of 215 yards the 
fall becomes twenty-four inches. 

Men under instruction should be frequently practised at 
estimating distances. This may be done by causing them to 
observe what parts of the dress, arms, or person of a soldier, or 
body of soldiers, cease to be distinctly visible at distances ascer- 
tained by previous measurement. 
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Two separate and distinct classes of weapons are 
cionsequeotly needed : one light, powerful, and effec- 
tive at 500 yards, without any complication of sights, 
for regiments of the line ; the other, more carefully 
linidied,with sights ranging from 800 to 1000 yards, 
suitable for rifle regiments and light companies. 
With regard to the first of these, no improvement 
trifi he worth consideration which does not com- 
meuce with a better system of ^^ stocking.'^ A 
greater absurdity was never perpetrated, even by the 
^oard of Ordnance, than that of determining that 
the length of stock for every musket should be 
the same under all circumstances, whether for tall 
-<ir for short men. For the former, the stocks, as at 
present turned out, are at least two inches, and 
for the latter, fully an inch, too short. Any one, ex- 
cept our strongly prejudiced officials, knows that 
(ihe. efficiency of a fire-arm, depends as much upon 
•:the length of stock being suitable to the arm and 
shoulder of the man who wields it, as upon the 
straightness or correct finish of the barrel. There 
ought to be at least three different lengths of stock 
in the service, and the stock of each man's firelock 
should be fitted to him with the greatest possible 
nicety, if good practice be expected. The shorter 
the stock, the more awkward and unserviceable is 
the weapon. Then again, the charge of powder for 
the musket cartridge is at present unnecessarily 
great, while the annual allowance of ammunition 
for practice is ridiculously small. If we wish really 
to instruct men in the proper use of their fire-locks, 
and to make them good marksmen, the supply of 
practice ammunition should, under reasonable regu- 
lations, be unlimited, and small prizes should be 
<^ontinually offered to the most expert shots. 

It is gratifying to find that, since these obser- 
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vations first appeared in print, this last, as well as 
some other suggestions, have been found deserving 
of adoption. 

The true value and force of infantry consists ia 
its fire ; it is by its fire alone that it is enabled to 
repel an impetuous charge of cavalry ; for a corps, 
however brave and well disciplined, whether formed 
in line or in square, could not, supposing their 
ammunition exhausted, effectually resist for a mo- 
ment the shock of a body of heavy cavalry in line. 
The use of the bayonet is altogether secondary — its 
main utility consists in imparting confidence to the 
soldier ; and a great mistake has been made in ex- 
aggerating the importance of *^ Brown Bess^' as a 
weapon for hand-to-hand encounter, thereby sacrifi- 
cing many of its principal advantages in distant 
conflict For this reason the practice which sub- 
sists in our own and in foreign services of using the 
firelock when in actual warfare, only with t}ie 
bayonet fixed, is a palpable error : not only does 
the bayonet in that position interfere with the line 
of sight, but its weight, acting upon the leverage of 
the whole length of the barrel, causes a depression 
at the muzzle, and besides wearying the arm, occa- 
sions the loss of a large proportion of shots by 
causing them to strike the ground long before they 
reach the object^ 

* In 1670 the bayonet was perfected, making, as it were, with 
the musket, a single weapon, possessing the two-fold properties 
of a projectile arm and lance. Previon^y, the bayonet consisted 
of a steel blade and wooden handle, which fitted into the muzzle 
of the gun, so that the musket could neither be fired nor loaded 
while tne bayonet was fixed. 

Until this defective combination was reformed, by replacing 
the wooden handle of the bayonet with an elbow and socket, 
lances continued to be used by infantry for defence against 
charges of cavalxy. For this object the formation of foot-troops 
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Another frequently reiterated complaint against 
%he English regulation musket was the recoil, which 
y^SLS sometimes intolerable, inducing &s it did the 
men to throw away frequently a third of the powder 
l3efore loading. By a very simple arrangement, and 
"Without adding materially to the weight of the 
nitisket, this might be entirely obviaited. By re* 
ducing the metal in the barrel forward, and increas- 
ing considerably that in the breech immediately 
behind the chamber, the recoil of any gun can be so 
diminished as to be barely perceptible. 

In the construction of the barrels of the old- 
fashioned musket, the principal defects are the large 
allowance for windage^ and the faulty position of 
the sights. When these, as is constantly the case, 
are so fixed that the line between them is not in 
the same vertical plane as the axis of the barrel, 
the aim will not correspond with the line of fire, but 
will incline to one side or the other. This is a 
matter which requires the most careful adjustment, 
though in reality seldom attended to. f^ 

The reason why, at long ranges, such varying 
results were obtained from practice with the same 
musket was the excessive windage. This, in our 
service, was far too large. A little consideration 
will suffice to show its pernicious effect. Supposing 
a gun loaded and held horizontally, it is obvious 
that the ball will rest on the lower side of the barrel, 
leaving a space between it and the upper side. The 

was in six ranks, four of which were armed with muskets, and 
the remaining two with lances. 

In 1703 — ^thirty years after the improyement in the bayonet 
-—the formation of foot^soldiers was reduced to four ranks, and 
the lance rejected as a portion of the armament of infantry. 

♦ The velocity lost by windage is nearly directly proportion- 
ate to the windage. 
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moment the powder is fired, the force of the ex* 
plosion drives the ball alternately against the upper 
and lower sides of the barrel until it leaves the 
muzzle ; the direction of its flight, eonsequend j 
depends in a great measure upon the part of the 
muzzle on which the ball last impinged, before .it^ 
departure. So great indeed is the error arising from 
this cause, that with a musket-ban*el firmly held in 
a rest, I have frequently observed a discrepancy of 
between three and four feet in different successive 
shots at a distance of only 300 yards. The unswei* 
usually made to this was, that, were the windage 
reduced, the ball could not be forced down wbeni 
the barrel became foul. But, where due precautions 
were used, this was not found practically to be the 
case. 

It is generally supposed by gunmakers that the 
only accurate mode of testing the shooting powers of 
a barrel, or of comparing the relative, performances of 
several, is by clamping them immovably in vices after 
levelling. This, however, is a fallacy, as the shooting 
under these circumstances will never equal that of 
the same weapons when fired from the shoulder of 
a fair marksman availing himself of the assistance 
of a rest I have noticed this too frequently to be 
mistaken, and am inclined, with General Jacob, to 
attribute the circumstance to the vibration of the 
metal of the barrel, which probably imparts an 
iiTegular motion to the bullet as it leaves the muzzle. 
When grasped firmly in the hand, this vibratory 
action of the metal is almost entirely checked. 

The most scientific form of rest, is one fitted with 
delicate adjustments, and capable of being elevated 
to any angle. The rifle to be tried, is screwed 
into a polished V-sh^P^d steel frame, which slides 
backwards longitudinally with perfect ease in a 
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Steel trough, firmly fixed to the bed of the rest, but 
is.'in<m.pable of the least lateral motion. 

Any successive number of shots may be fired from 
a tifle thus supported, with the certainty that each 
bullet leaves the muzzle under precisely similar 
eihfGttmstanoes, although the barrel can be lifted 
fmoi the trough, loaded, and replaced after each dis- 
^anrge. The amount of recoil being at the same 
time determinable with considerable accuracy. . 
' In using a rest of this description no aim is taken ; 
btit one shot having been fired at a wall, and at a 
particular elevation, a number more are fired with 
exactly the same elevation from the same spot, the 
itiean of the variations, or distance of these shots 
from each other, affording a very satisfactory crite- 
rion of the precision of the rifle. 

The only mechanicians with whom I am ac- 
(|iiainted, who can be relied upon to construct rests 
of this description, are Messrs. Holtzapffel. They 
hat^o had considerable experience on the subject,. 
aiid thoroughly understand the essential requisites 
of so delicate an apparatus. 

A rest of this sort is absolutely necessary, where 
the relative qualities of different rifles, or the pre- 
cision of any one particular ann, has to be deter- 
mined. 



RIFLES. 



We now come to the consideration of rifles, and of 
a superior class of arms. It is generally understood 
that muskets (matchlocks of course) were first em- 
ployed at the siege of Arras, in 1414. In 1521 
they are said to have been used at the siege of 
Rhegen, and in the same year were introduced into 
the English army, to the exclusion of bows and 
arrows. The flint-lock was invented in 1630, 
but fifty years elapsed before it was universally 
adopted. 

From the middle of the fifteenth century till 1853 
the barrel of the regulation musket underwent little 
change. It was nothing more than a plain, cylin- 
drical tube, slightly tapering externally towards the 
muzzle, and was used to project a cast globular 
leaden bullet. An attempt, it is true, was long ago 
made to propel from the common musket, a bolt, 
similar to that used with the crossbow; but its de- 
flection was so great, as to render futile the use of 
the elongated missile of those days. At the same 
time, the practice with the round leaden bullet was 
very indifierent beyond eighty yards, chiefly on 
account of the prodigious windage found to be 
necessary with the powder then in use. 

A German mechanic, about 1567, first hit upon 
the plan of grooving the bore of pieces used for 
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sporting purposes, in a direction parallel to their 
SLues, In so doing he had no other intention than 
to facilitate loading, the grooves being merely de* 
vised for the purpose of containing the products of 
the combustion of the powder. 

No doubt the adoption of this plan was calcu- 
lated to increase the efficiency and accuracy of 
the arm frotf the steadiness it imparted to the bullet 
in its passage thtongh the barrel. From the number 
of specimens of firearms still extant in various 
museums and armouries, it would seem that this 
system of straight grooving was at one time much in 
Togue. About the commencement of the seventeenth 
century an ingenious gun-maker of Nuremberg, 
Koster by name, first proposed making these grooves 
describe a circle, or indeed, rather more than an 
entire circle, between the breech and the muzzle. 
The ball was purposely cast larger than the bore, to 
admit of its receiving forcibly the indentations caused 
by the grooves during the act of loading. Thus origi- 
nated the most beautiful, and at the same time the 
most deadly, instrument of warfare ever devised by 
the ingenuity of man. 

It was soon found that a bullet impelled from a 
barrel of this description, and made to spin during 
its fiight, attained far greater accuracy than one 
fired from a smooth bore ; but more than a century 
elapsed ere the true reason of this was discovered 
by Bobins, though many quaint and ingenious 
theories had been meanwhile started on the subject. 

Robins proved most conclusively that the spin- 
ning of a rifle-ball, like the rotation of an arrow, 
kept the axis of either in tlie same direction through* 
out their flight, and to a great extent prevented the 
irregularities caused by the inequalities in the sub- 
stance of the bullet when driven from a shot-gun 
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musket. But, strangely enough, Robins^ though by- 
fai- the ablest writer on projectiles who has ever 
appeared, exercised but a slight influence on his 
contemporaries. 

For three hundred years after the system of spiral 
grooving had been adopted, there was very little 
change made in the construction of the rifle. Nor 
wcs it in any great favour with our own or any other 
European government. The difficulty of loading 
was one of the main objections to its general intro- 
duction into military use. The French indeed, aotti* 
ally abandoned it altogether for some years, after 
having given it a careful trial ; and it was only after 
having had painful experience in Algeria of what the 
long Arab muskets could effect, that they were induced 
to experiment largely with a view to enable them 
to render their rifles then in use, better able to cope 
with the far ruder weapon, in the hands of the children 
of the desert 

Much attention has more recently been drawn to 
this subject in England, and various ingenious ex- 
pedients have been devised^for attaining still greater 
precision and for diminishing, if not annihilating 
altogether, the windage. The first important results 
were gained hy M. Delvigne, an infantry officer in 
the French service, to whom the merit is due of 
having devised a mode of rendering the loading of a 
rifle almost as quick as that of an ordinary smooth- 
bore. But I will quote part of a very able letter 
from the pen of Sir Charles Shaw, which appeared 
in the Ti?nes of the 1st of January, 1852, in which 
it was stated that M. D61vigne had to contend 
against the ignorance and prejudices of all the civil 
and military authorities from 1826 to 1837, though 
he pointed out how the best troops of France had 
been repeatedly beaten by Tyrolese peasants. 
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** The loss, however, of officers and men in Algeria," 
continues the writer, '^ was so great, that in 1 838 the 
Dulie of Orleans, before going to Africa, organized 
a battalion of the Tirailleurs de Vincennes (then 
called Chasseurs d'Afrique) to take with him. As 
an instance of the perfection of this weapon, even 
in « 1 838, it may be mentioned that the duke, while 
Yeoonnoitring, was annoyed at the pranks played by 
%n Arab sheik at a distance of about 650 yards. 
Be offered five francs to any soldier who would 
knock the Arab down. A soldier stepped out of 
the ranks of the Chasseurs d'Afrique and instantly 
shot this Arab chief through the heart The arches 
b^low the County Fire-office at the Quadrant in 
Regent-street, are distant from the Duke of York's 
pillar about 600 yards, so that some idea may be 
fonned of the efficacy of these French rifles. But 
^ince 1838 many improvements have been made in 
M. D61vigne's rifle and its ammunition. In 1842 
there were ten battalions of these tirailleurs pro- 
vided with what was then thought the perfection of 
a. rifle; but in 1846 great improvements were made. 
There are now in the French army a force of 14,000 
men armed with the ' 1846 model rifle,' this un« 
erring and murderous weapon, with its cylindro- 
conique hollow ball. The bullet resembles a large 
acorn, with its point like the top of a Gothic arch 
(ogive). The present French musket, * fusil de 
munition,' model 1840, is fully as good as the 
musket now used in the British army; and I here 
give the results of 300 shots from the model rifle 
1846 (with solid balls), and of 300 shots from the 
musket (as good as the British)^ these 600 shots 
being, fired by the same men at a distance of 656 
jards. The targets fired at, were fi\e panels 
made of boards of poplar wood, each about »• 

c 
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inch thick. The four were placed dinecwjp^ m r^ar 
of the first at a distance of a yard from each other. 
Each panel was 13 feet long and 6 feet high ; thus 
representing a column of sections composed of six 
men in front (a man in the ranks occupies 22 inches) . 
The model rifle, 1846, put into the target, out of the 
300 shots, 127 balls, of which 33 went through the 
whole of the five panels ; and out of the 300. shots 
fired from the French musket (equal to the British) 
only 33 balls struck the target^ eight of which only 
penetrated the first panel, and two balls the seconcL 
Thus 14,000 French, with their present rifles, could 
hit a section of six men in front 40 times in 100 
shots, while British muskets, from a similar distance, 
and out of the same number of shots, would hit 
only 11 times. But, since the late invention of the 
hollow cylindro-conique balls by Captain Mini^^ 
now used at Vincennes, as precise firing can be 
done at 1150 yards as I have above stated at 6bQ^ 
yards ; and Captain Minie himself will undertake 
to hit a man at a distance of 1420 yards three 
times out of five shots. This ball always enters with 
the point ; and if fired at a distance of 1500 yardst 
will penetrate two inches into poplar wood. Until 
recently I was myself incredulous ; but having gone 
over the practice ground, I feel quite certain of the 
truth of what I assert. The ground is marked out 
for the recruits, beginning at 200 yards from the 
target, and increasing by distances of 100 yards, 
finishes at 1150 yards." 

It is hardly requisite to dilate upon this invention 
at present, inasmuch as it has been considerably 
modified, if not altogether superseded. The next 
to which I shall advert is the carabvie a ti^e, or 
pillar-rifle of Col. Thouvenin, with a cylindro- 
couical ball. In this rifle a small perpendicular 
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pillar of stiel was inserted immovably in the inte- 
rior, at the breech. The ball was cast with deep 
horizontal indentations in its surface, and received^ 
when dropped into the barrel, several sharp blows 
from the ramrod, the effect of which was to cause 
the expansion of the bullet by the obliteration of 
the grooves or indentations. The ball being sup- 
ported during the operation upon the pillar above 
described, the powder did not become "mealed'* 
nor caked, and the windage being got rid of, a 
surprising range was attained. Still in practice 
many objections presented themselves, and the pillar- 
rifle soon yielded to the one introduced by Captain 
Minie. In tiie barrels recommended by him, the 
rifle grooves are extremely shallow ; and the ball, 
furrowed externally with very faint horizontal in- 
dentations, is cast with a shallow conical cavity, into 
which an iron cup is fitted. The force of the ex- 
plosion drives the iron cup towards the centre of 
the ball, causing in its progi*ess an expansion of the 
lead, which is thus made completely to fit the barrel 
accurately. Owing to the increased weight of the 
ball and the great diminution of windage, the range 
of these projectiles is extremely great; and the force 
with which they strike an object, even after a flight 
of 1000 yards, is truly astounding. They will at 
that distance, with a charge of 1 J drachms of powder, 
penetfate from six to seven inches into heart of oak; 
and will occasionally do considerable execution,, 
even at 1500 yards. The use of this projectile is, 
however, open to a grave objection. When the 
barrel, after a few rounds, gets somewhat foul, the 
ball frequently becomes firmly wedged in, and the 
iron cup, driven through the ball, carries a portion 
of the lead befiare it, leaving the rest behind in the 
form of an irregular hollow cylinder, which it of^ 
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requires considerable trouble to remcTc. A variety 
of expedients were devised for obviating this 4*®" 
culty, and one at least was tolerably succeslful. 
For this purpose a conical plug, composed of a 
metal considerably harder than the ball, was intro- 
duced somewhat loosely into the cavity of the btlllet 
before loading: this answered all the purpose of thfe 
metal cup^ but was still attended with some incon- 
venience, and this form of "plug bullet" is now all 
but obsolete. 

In addition to the disadvantage of the Mini^ rifle 
already stated, Mr. Wilkinson (the gunmaker in 
Pall Mall) enumerates the following objections, 
which by-the-bye would equally apply to most of the 
improved firearms. He anticipates : — 

1st. " Increased difficulty in the manufacture of 
the balls and cartridges, so that in foreign countries 
we must wait for a supply from home." As, however, 
we always have done this, that is not very material. 

2nd. " The ball weighing one-half more than 
the present musket ball, only forty or fifty cartridges 
can be carried in the place of sixty." But what if 
those forty cartridges^ be found more effective than 
200 of the old kind? 

3rd. " The arm itself, which is rifled with four 
grooves, is not lighter." In that case no new diffi- 
culty appears. 

4th. " 'I'he charge of powder (2^ drachtbs) is 
arely sufficient for the weight of the projectile, 
rreater elevation also must be given, which is ob- 
jctionable." From a long series of very careful 
experiments instituted for the purpose, I have satis- 
fied myself that two drachms of powder are enough 
to project one of the conical balls above describe 
(of 24-gauge) with quite sufficient force and pre- 
cision to a distance of 1000 yards. As for the in* 
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creased elevation, that must always be proper- 
tionedt.to the length of range desired. 

Wk» Wilkinson, in a work published a few years 
since^ inquires whether ^^ long range and accuracy 
cannot be obtained by simpler means, with a much 
jighter arm of equal strength, as great a facility 
of making the balls as for the old muskets; thus, 
instead of reducing the number of roundsi to give 
more if required, without adding weight to the 
soldier." 

After some remarks explanatory of the rudimen- 
tary principles which influence the movement of all 
projectiles, be assures us that he has discovered an 
entirely new system, by which he can combine all 
the advantages of the carabine d tiffe^ the Minie, and 
the Swiss methods, and avoid their defects; at the 
same time reducing the weight of the musket and 
bayonet from 11 lbs: to 8 lbs., while he retains the 
previous length of barrel and weight of bullet with 
greater thickness of metal and increased strength. 
He accomplishes this by the elongation of the pro- 
jectile and the reduction of the bore from eleven to 
thirty-two, thus effecting a saving of 3 lbs. in the 
weight of the firearm and bayonet, and about 2 lbs. 
in that of the accoutrements, chiefly from a reduc- 
tion of the space requisite to contain sixty rpunds 
of the new ammunition. 

' The proposed bullets are nearly of the form and 
about the size of a small acorn, with two very oblate 
spheroids attached to the base, the whole of course 
formed at one casting. He calls it the ^^ cylindro- 
ogivale, easy-loading, self-expanding, solid bullet.'* 
At the moment of explosion, the expansive fluid 
thereby generated, striking the bullet with a force of 
500 lbs. (supposing the area of the base to be half 
an inch), causes it simultaneously to collapse lo*" 
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tudinally, and to expand laterally, rifling the cylindri- 
cal portion of the projectile as well as the after part. 
Now, admitting the perfect accuracy of Mr. Wil- 
kinson's statements, I am hardly disposed to con- 
<5ede to him the merit of having " discovered an 
-entirely new sxjstem^ since this is e\idently but a 
modification of the French arrangements. Tlie 
French inventions already described, together with 
the hundred and odd registered imitations of them 
recently brought before the British public, all de- 
pend for their effect upon the expansion, by some 
means or other, of the bullet, either before or at tlio 
moment of the explosion, thereby obviating the loss 
of power from windage, and the difficulty of loading 
with a tightly-fitting ball. Mr. Wilkinson professes 
to do no more ; the only marked distinction between 
his projectile and the plug bullet is, that the former 
is cast in one, the latter in two pieces. Better 
results cannot be attained by these means than were 
previously achieved by the plug-bullet; possibly not 
«o good, for, since the explosion will not obliterate 
the deep furrows on the sides of the ball, they will 
probably occasion so much friction in passing 
through the air, as to retard the flight and to cause 
material deflection. 

In order to give some idea of the extent to which 
his friction, combined with the resistance of the at- 
aofipherc, t>pei*ates, it is only necessary to observe 
bat with ilic same charge of powder, a ball would 
ravel in vacuo thirty-four times the distance that it 
.ctually docs in air. 

It has become very much the fashion now-a-days 
for gunnmkcrs and others who know very little of 
ball- practice, to talk somewhat flippantly of what 
ondeis certain rifles will achieve at 1500 and 
70Oj aye, aiid at 2000 yards. I strongly recom- 
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mesd tlK)se who are so fond of dealing in such high 
nambers^ to erect a target on some convenient spot, 
and then deliberately to measure off 1500 yards 
therefrom. They will be better than average shots 
if they can then and there make sure of a barn-door 
ha]i[ a dozen times consecutively. 

If a certain witness before a select committee of 
the House, on tlie subject of army and ordnance 
expenditure (whose report by the way filled an 8-lb. 
Blue-book), had tried this expeiiment, he would not 
have uttered such an absurdity as that ^^ a common 
Government musket, with an elevation of six deg., 
would carry from 1700 to 1800 yards !" This indi- 
viduaJ, if he had ever tried the experiment, would 
have leariit, evidently with some surprise, that to 
insure striking a man at 600 yards with the said 
regulation musket, it is necessary to aim 130 feet 
above him I 

But the days of globular bullets for small arms 
have passed away ; beyond 400 yards they should 
never be used for ^^ sharp shooting.'* 

Heno^orth the conical missile will alone be em- 
ployed where precision is needed. 

Almost any modifications of these elongated — 

" Leaden messengers, 
That ride upon the violent speed of fire," 

possess, amongst others, this great advantage over 
their spherical rivals, that their line of fiight ranges 
lower and approximates altogether more nearly to 
the line of sights For instance, a plug-bullet fired 

* If a stone be thrown horizontally from the hand, it is at 
once observed to fall ^adually as it moves forward. This course, 
or path of the stone, is called its trajectory. So, when a ball is 
fired from a musket, from the instant that it quits the muzzlf> 
it fevlls gradually towards the earth, and ^q point farthest f 
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at a target from a distance of 500 yards, was foond 
to lise at the highest point of its parabolie flight^to 
9 ft. 2 in. Q,bove the line of sight; a spherical Imll 
discharged from the same barrel and the same rest, 
rose 19 ft. 5 in., and though fired with equal care, 
did not strike within 3 ft. 4 in. of the former mark, 
which was just on the border of the " bull's eye." 

Of the Prussian Ziindnadelgewehr, or needle-gun, 
I need say but little : after innumerable trials, it hai» 
been found to possess in i\s present form many pal- 
pable defects, and although in skilful hands it is 
undoubtedly an effective instrument — it is not weil 
adapted for general military purposes. The works 
require to be continually cleaned after use, besides 
which there are various other objections which it is not 
necessary to specify, as this form of arm is no longer 
here in any favour. The ammunition requisite for 
this musket, too, is necessarily of a dangerous cba^ 
racter, for as each cartridge contains the detonating 
material, interposed between the powder and the 
bullet, it is obvious that a projectile of almost any 
kind passing through a cartouch-box, or an ammu- 
nition waggon, would infallibly cause such cart- 
ridges to explode with disastrous effects. 

One of those who of late years has written a good 
deal on these matters without apparently possessing 
much practical knowledge, observes with regard to 
these weapons, that " The only point to be deter- 
mined in practice is, whether they fulfil their theo- 
retical indications. Now, the testimony on this 
subject may be shortly stated as this. In England, 
authorities say^ that if made, they would not answer; 

the muzzle, in whicli the line of sight along the musket inter- 
sects this path or trajectoi^, is called the j>otnf-blank. The 
/70I9I^bIank rango of all firearms is much less than is generally 
supposed. 
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in Prussia., however, being made and largely em* 
ployed, they are found to answer." 

Tbt«, hawever, is not quite consistent with fact. 
Tnie it is,that these needle-guns were once made 
and largely employed in Prussia (60,000 having 
been issued in four or five years), but all expe- 
rienced military men are now satisfied that they 
did not fulfil the expectations originally entertained 
reapecting them, and no country but Germany has 
bean guilty of the folly of adopting them. 

' Mr. Lancaster has perfected an improved modi- 
fication of the lock of the needle-gun, and has over* 
come the defects which existed in the original. 
Instead of a sharp needle perforating the cartridge, 
he uses a small blunt bolt, which strikes the copper 
base of the cartridge containing the fulminating 
powder. Before reloading, the empty cartridge is 
withdrawn, leaving the chamber, breech, and indeed 
the barrel, pei-fectly unsoiled ; but this arrangement 
is Only at present considered applicable to shot-guns. 

This is an important invention, and is likely to 
bring about a complete revolution in the construction 
of firearms. Of his system of elliptic boring (ori- 
ginally described in an excellent treatise on fire- 
arms called Scloppetaria^* published half a century 
ago, and now revived) I am also able to report 
favourably, having seen excellent practice made 
with baiTcls of that kind at great ranges. The 
elliptic bore must not be confounded with the old 
2-groove ; for I have no hesitation in repeating the 
opinion I expressed when the Brunswick rifle was 
first introduced, that it was*" the very worst that had 
up to that time appeared. Years ago, I pointed out 
the manifest defects of this rifle. Thousands of them 
weire nevertheless made, and a large number sup* 

• The author of Scloppetaria was the late Col. Beaufoy. 
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plied to the Rifle Brigade ; very soon however, nty 
predictions were fully verified, and after the wasteful 
expenditure of a vast amount of public money, these 
firearms were very properly discarded. It is frotn 
instances such as these, not unfrequently occurring, 
that people are led to attach so little faith to the 
proceedings of ^ our authorities,*' who seem too often 
to act upon the principle of giving no heed to coun* 
sels that do not emanate from a certain clique. 

With respect to Lancaster's general system 
of boring for smooth barrels, I can speak in very 
high terms. I have tried his guns repeatedly, and 
have seen them more frequently still, achieve 
wonders. The character of his shot-guns is now 
well known; but there are of course many, both 
London and provincial makers, who can turn out a 
first>rate fowling-piece, and one that will do equal 
execution in the field, at a much less cost. I have, 
for instance, lately had one made by Daw ; that for 
excellence of material, beauty of finish, as well as 
for its killing power, could not possibly be surpassed. 
It might, indeed, be fairly exhibited as a perfect 
specimen of the very highest English work, and as 
showing what a first class gun ought really to be. 

To revert to rifles, much less difierence than might 
be anticipated will be found in the performance of 
similar barrels from really good makers, provided they 
be selected of the same calibre, tried at the same 
range, and fired under parallel circumstances. It 
may here be observed, that no comparative trials, for 
the purpose of testing firearms, are of much vidue, 
unless die barrels be supported upon a rest such as 
that already described, and be moreover loaded with 
the same charges of powder for all distances. Small 
arms differ in this essential particular from artillery ; 
the variation, for difierent ranges with the former, 
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should only be produced by greater or less eleva- 
tion of the piece, whereas in great guns, mortars, 
howitzers^ &e., larger or smaller cartridges are 
allowable, accordiug to circumstances. 

I may now briefly advert to the " repeating prin- 
ciple," as applied to firearms in general, but more 
especially to pistols and rifled cartHnes. It is to our 
Trans-atlantic friends that we are indebted for the 
perfection of these weapons ; for though, more than 
two centuries ago, various attempts were made to 
produce a series of successive discharges from one 
arm without the necessity for reloading, it is to 
Colonel Colt's perseverance, energy, and mechanical 
skill that the* merit is due of having successfully 
vanquished all the difficulties that presented them- 
selves in their construction. 

Innumerable were the objections he had to con- 
tend with at the outset. Many sneered at the idea 
as preposterous. " They would always be liable to 
get out of order" — ^ They would take too long to 
re-load" — *^ They would, besides, always be missing 
fire," &c. Colonel Colt fortunately did not, as many 
under the' circumstances would have done, sit down 
and wage an idle paper war with his opponents. 
He set to work and demonstrated that they none of 
them knew anything of the subject on which they 
were all so confident. It was, however, natural that 
prejudice should be roused against such an innova- 
tion. No invention of any vidue was ever yet other- 
wise received. 

As regards the liability of the revolving pistol to 
get out of order, this was satisfactorily disproved by 
a severe trial instituted by order of the Board of 
Ordnance of the United States, who directed a 
holster pistol to be discharged twelve hundred^ and 
a belt' pistol Jifteen hindered timesy cleaning them 
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but once a day ; after which ordeal neither of tiie 
pistols appeared to be in the slightest degree injure;d. 

With respect to the cost of production^ as almost 
every part is formed by machinery, hand-labour being 
only required in the finishing department. Colonel 
Colt seems likely permanently to retain in his own 
hands the business which his ingenuity has created^ 
for he will of course always be in a position to under- 
sell any imitators that may appear. Great security 
is also obtained from the cause above stated, for we 
find that upon ** proof" only one barrel and one 
cylinder burst out of 2082. The most perfect uni- 
formity of detail is attained from the mechanism 
employed ; for the several parts of each class of 
weapon are precisely similar, so that if any be- 
come damaged on service, a great number of avail* 
able arms can be immediately compounded of those 
which have been partially injured. 

The ramrod attached to these pistols consists of 
a very clever but simple compound lever, which, 
forcing the ball effectually home, hermetically seals 
the chamber containing the powder, and by the 
application of a small quantity of wax to the nipplo 
before capping, the pistol may be immersed for hours 
in water without the chance of a misfire. 

The movements of the revolving chamber and 
hammer are ingeniously an*anged and combined. 
The breech, containing six cylindrical cells for hold- 
ing the powder and ball, moves one-sixth of a revo- 
lution at a time : it can only be fired when the 
chamber and the barrel are in a direct line. The 
base of the cylindrical breech being cut externally 
into a circular ratchet of six teeth (the lever which 
moves the ratchet being attached to the hammer), aft 
the hammer is raised in the act of cocking, the 
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cylinder is made to revolve, and to revolve in one 
direction only. While the hammer is* falling, the 
cfaaniber is firmly held in its position by a lever fitted 
lot the pnrpose ; when the hammer is raised, the 
levev is removed and the chamber released. 

So long as the hammer remains at half-oock the 
eh^D^ber is free, and can be loaded at pleasure. The 
rapidity with which these arms can be loaded is one 
of their great recommendations, the powder being 
merely poured into each receptacle in succession, 
Slid the balls then dropped in upon it, without any 
wadding, and driven home by the ramrod, which, of 
course, is never required to enter the barrel. 

While carried in the pocket or belt, there is no 
possibifity of an accidental discharge of these pistols. 
Whenever it is required to clean the barrel and 
chamber they can be taken to pieces in a moment, 
wiped out, oiled, and replaced. 

The hammer at full cock forms the sight by which 
aim is taken. The pistol is readily cocked by the 
thumb of the right hand, a plan in every way far 
superior to the arrangement whereby the hammer is 
raised by a pull on the trigger : this is in every re- 
spect most objectionable, the pull materially interfer- 
ing with the correctness of aim, and the scear-spring 
having the duty of the main-spring to perform as 
well, is apt constantly to be getting out of order. 
Not so Colonel Colt's ; as regards the purposes for 
which they are intended, they may be pronounced in 
every respect perfect. 

The following testimony of Major Robert Bruce 
in favour of Colt's revolvers is quoted from the 
Report (1864) 0/ the Select Committee on Small 
Arms, It proves suflSciently their value and efiicacy. 
^*I consider," said that gallant officer, ** Colt's 
revolver very far superior to any other we saw at the 
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Cape daring the KalBr war. That opinion is foanded 
npon its accuraey, and in its not failing in what jou 
require* I have never seen an accident with it, and 
I have never seen it in discharging become involved 
in any difficolty. I have seen it fall into the water 
and retamed to its belt without being discharged, 
and afterwards, perhaps after the lapse of some 
days, I have seen it discharged most perfectly, 
without the least failure of any one of the barrela 
I have ridden hundreds of miles with a Colt*s re- 
volver by my side, and always found that there was 
an impossibility of the powder shaking out. The 
lever ramrod forces do\^n the ball in such a way 
that no other ramrod could do/' Much additional 
evidence was given to the same efiect; in short, no 
valid objection can be urged against them. 

His cavalry pistols are^ in fact, pocket rifles. 
With one of them I once fired from a rest, at the 
Erith rifle ground, thirty-six rounds at the enormous 
range of four hundred and ten yards! Six 
bullets struck the butt at distances varying from 
thirty to thirty-six inches from the centre of the 
target, eighteen bullets struck within the circum- 
ference of a circle seven feet in diameter, and the 
other six shots at heights varying from ten to 
twelve feet above the target — satisfactorily prov- 
ing the capacity of the weapon for still greater 
range. 

I should add that for this experiment I had 
no sights adjusted, the elevation was taken alto- 
gether by guess« I am convinced however, that, if 
the reouisite sights could be fitted, one might insure 
%*ery fair shooting, even with these 7|-inch barrels, at 
AOO yards. 

A stock is now supplied with these pistols, 
which can be attached and detached in a moment 
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It is an excellent contrivance, and at once conyert» 
the pocket arm into a carbine of great range. 
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The wound which a conical bullet from one of 
Colt's revolvers inflicts is terrific ; driving before it, 
as it does, a cylindrical plug of muscle or bone : the 
haemorrhage or shock to the system is so great that 
death in the majority of cases usually ensues. No 
one indeed, who has not had some experience with 
these diminutive rifles, can form any idea of their capa- 
bilities. But their reputation is now so thoroughly- 
established, that the inventor may feel secure against 
the many attempts that have been made to impugn 
their character. A ridiculous pamphlet, by a French* 
man of the name of Anquetil, lately appeared with 
this object ; but the ignorance of the author and the 
absurdities he utters are so glaring, that it would be 
folly to honour them with further notice. A more 
recent publication by H. Mangeot, a Belgian, is 
better entitled to consideration, though it contains 
scarcely any novel information. 

" Modern firearms," observes an able writer, " as 
used for pui^poses of war, are just now in a transition 
state. Since the invention of the percussion lock 
but little attention has been paid in this country to 
theic improvem^ftBt, The iltconcealed contempt 
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with which purely scientific attempts are received hf 
those who make their only boast of being ^ practical 
men/ is nowhere so prevalent as in England ; and 
accordingly we find that, while we have remained 
stationary, the gi*eat Continental military powers wad 
the United States have not only availed themselves 
of each improvement as it appeared, but have Btiiiii:t- 
lated invention by liberal patronage.*^ 

It is often a subject of astonishment that, with 
the great and acknowledged advantages of revolvers, 
and notwithstanding many thousands of Coitus are 
in store, so little should have been done, towards 
arming and equipping any regiments of cavalry with 
an arm which wovdd at onc6 enhance their efficiency 
sixfold. 

In the action fought in India on the 18th June 
(1858), a body of 100 hussars, provided with Colt's 
revolvers, effected tremendous executioh upon over- 
whelming masses of the rebel army, headed by the 
Ranee of Jhansi. They left, in a few minutes, 400 
dead upon the field. 

No man of ordinary sense can doubt, that with 
the kind of warfare before us which we shall pr^^bly 
Mve to wage in China and India from tiine tptime, 
every cavalry man should carry a Colt's revolver as 
well as a trusty breech-loading carbine. 

It cannot be matter of surprise that Colonel Colt's 
invention, bringing in, as I am credibly informed, a 
net income of between 40,000/. and 50,000/. a year, 
should have called forth a host of imitations both in 
England and on the Continent. As many of my 
readers may be desirous of learning which of all 
the English revolvers is to be preferred to the 
rest, I may state that the best, is one now com- 
monly vended by many gunmakers, although ori- 
ginally the contrivance of a Birmingham look-filer. 
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It is so constructed, that, under no circumstances can 
the flame, at the moment of firing, reach the charges 
in the adjoining chambers; the hammer, too, is of 
such a form, that it admits of an uninterrupted line of 
aiai being taken along the barrel. One of these 
pistols, charged with a quarter of a drachm of powder, 
will, at 100 yards, send a bullet (of fifty to the pound) 
through a fir plank one inch and a half in thickness. 
I believe that Mr. Daw justly claims the merit of 
Jiaving first brought out pistols of the peculiar con- 
^btruction of those now manufactured by him. They 
are in every respect, beautifully finished, and are 
spoken of in the highest terms by those officers who 
have had opportunities of testing their powers in 
actual warfare. 
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Since my first notice of this arm, Mr. Daw has im- 
proved it still further. The position and arrangement 
of the sights, the action of the lock, the very handy 
form of the grip, and the attention obviously given to 
various minute but important parts, fairly justify one 
in bestowing upon it, the most unqualified commen- 
dation ; though it cannot be denied that in principle, 
and in many essentials, it bears a close resemblaiice 

D 
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to Colt's weapon. General Jacob pronounced it to 
be the best and most convenient revolver be had ever 
bandied. The wood-cut on the preceding page gives 
a very tolerable idea of its form and compactness. 

Some attention having of late been given to Adams 
and Deane's revolvers and carbines, it might be 
expected that I should have devoted some space to 
them here. I have not however done so, simply 
because, after careful and repeated trials, I consider 
them far inferior in every respect to those already 
described and to be liable to serious objections which 
cannot be urged against the original arm, the chief 
merits of which are thus briefly summed up by their 
inventor : — 

" 1. They have been thoroughly tested in every 
country, and from the first rifle fired in Florida, 
during the India war in 1637, to the present hour, 
they have always responded to the touch of their 
owners in the time of danger. 

*' 2. They have an unparalleled force and accuracy. 

" 3, They do not endanger your eyesight and 
brain, as do the arms with patent primers, which fly 
like shells into many pieces. 

^' 4. They do not stick fast, refusing either to open 
or. shut when heated, as some breech-loaders do. 

" 5. They leave no burning paper in the barrel 
after a discharge, to blow the next cartridge into 
your face, as some guns do which open from behind. 

'^6. They are simple in construction, and. easUy 
taken care ot 

*' 7. They are made of the best steel that can be 
procured, and have the strength to resist the explo- 
sive force of gunpowder, while the mongrel imita- 
tions and cheap arms clumsily made of cast-iron or 
inferior materials, are more dangerous to tlieir 
owners than to all others,^ 
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Having thas taken a gene- 
ral survey of the principal 
modem inventions for in* 
creasing the range and 
power of rifled firearms, I 
propose now to discuss, 
somewhat more in detail, 
those among them more 
especially entitled to the 
reader's consideration. 

The first then, to which 
I shall direct attention is 
the one known as Jaoob^s 
Pattebn Rifle.* 

The lamented officer 
whose name it bears^ had 
been from his youth a dili- 
gent mechanic, and for 
twenty-five years devoted 
himself almost exclusively 
to the prosecution of a long 
series of experiments with 
rifles of every kind, and 
that i^pon a scale probably 
never before attempted. 

His practice ground was 
A level plain studded with 

* This rifle is manufactured by 
•George H. Daw. 
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numerous targets and stretching far away into the 
sandy desert in front of the lines of the Sinde 
Irregular Horse, near Jacohabad. 

The targets, thirteen in number, were massive 
walls of sun-dried brick almost as hard as stone, and 
placed so as to afford ranges varying from 100 up to 
2000 yards. The 2000 yard wall was 40 ft. high, 
50 fc. long, and 3 ft. thick. The surface of each target 
was marked with circular bull's-eyes, increasing one 
inch in radius, and raised one foot from the ground, 
for each hundred yards of increased range. 

When to the expense of this gigantic apparatus we 
add a consumption of powder and lead by the ton^ 
some idea may be formed, qot only of the magnitude 
of these investigations, but of the debt of gratitude 
due to this energetic officer from his countrymen for 
services so freely rendered and for researches that 
have yielded such invaluable results. Their import- 
ance can hardly be too highly estimated in a national 
point of view, and few will deny that some adequate 
recognition of them should have been conveyed, 
while there was yet time, to one who had toiled for 
the public benefit so indeiiatigably and so success- 
fully in the cause of science. 

When first giving expression to this opinion I 
added — that again and again, alas ! more especially 
in India, had we beheld '^ our noblest descend into 
the grave, and had thought it enough to garland the 
tombstone when we had not crowned the brow, and 
to pay that honour to the ashes which we had denied 
to the spirit." 

Since those lines were penned, General Jacob has 
passed away, home down in the prime of life by in- 
cessant exertion in the discbarge of duties far too 
arduous for any individual, though possessed even 
of an iron frame like his. 
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Colonel Jacob's first researches were made with a 
view to determine the best form of rifle; and then' to 
decide on the missile best suited for service. 

The old military 2-grooTed rifle utterly failed, 
bat a 4-grooved rifle (the ball having two bands cast 
upon it at right angles to each other) was found to 
be wholly free from the defects of the 
2-grooved and many-grooved barrels. 
The ball always followed the sweep 
of the grooves ; the gun was easier to 
load than a common firelock; in per- 
formance nothing surpassed it. So 
great and obvious indeed were its ad- 
vantages, that General (then Colonel) Jacob in 1846 
freely offered it to the Indian Government. It was how- 
ever rejected, for the sapient reason that the 2-grooved 
rifle had just been adopted by the "Authorities" at 
Home, and consequently that what had been selected 
for the Royal army, must of necessity be deemed 
good enough for the Company's troops ! 

Notwithstanding this rebuff*^ our unwearied experi- 
mentalist was not discouraged ; having ascertained 
the best description of rifling for the barrel, he went 
on to devise the best kind of bullet to be projected 
from it He soon found that no globular ball could 
be depended upon beyond 300 or 350 yards. * A 
conical ball, with a globular sphe- 
roidal base and heavier than the 
former bullet in the proportion of 3 : 2, 
was next tried. Singularly enough, 
this missile only requires a charge 
of powder in the inverse proportion 
to its weight, i.^., three drachms being 
necessary for the light ball, two suf- 
fice for the heavier conical bullet. 
This will be found to hold good 
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with rifles of every calibre ; the reason being, that 
as the form of projectile is improved, the resistance 
offered by the air is proportionably diminished. 

The conical ball long maintained its superiority, 
yielding excellent practice at 600 and even 800 
yards. Matters had advanced thus far when 
Mini6 bullet was announced. It was 
expected to yield great results, and was 
carefully and extensively tried at Jaco- 
babad for months together, but it proved 
a complete failure. It never even came 
up to the conical ball above alluded 
to, and was found to be liable to the 
defect alread|rBoticed, which caused 
me long ago tp lay it aside. The iron 
cup, fitted into the hollow at the base, 
is constantly apt to be blown through 
the bullet. In its original form it must 
therefore be necessarily condemned. 

Various modifications of the expan- 
sion principle were then successively 
tried at the Jacobabad rifle ground, and after some 
hundreds of thousands of experiments, many of them 
attended with very curious and unexpected results, 
the annexed form proved to be in every way perfect ; 



Original Mln!^ 

ball with ixon 

cup: 
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JACOBS PERFECTED BULLET. 
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It had been originally made slightly concave at the 
base, as represented in this woodcut. 




Perfect shape for rifle balls. A B, 2 diameters. D. 2 diameters. A C, 
tl diameters. B D, ^ diameter. From E to FtheballiscyUndrical; from 
A to E it is defined by arcs of circles described firom the centres C, with 
the radius A. 

This projectile is accurately effective up to 1200 
yards, probably to much greater distances. The 
effect of its shape in overcoming the resistance of 
the aif is so great, that after a flight of 1200 yards, 
its progressive velocity is but little diminished, and 




Bifle shell formed exactly as one above, bat cast with a deep hole at the 
tmaller end, in which is fixed a copper tube filled with detonathug powder. 

The shells and balls are now found to answer best when made quite flat 
at the laige end, the cylindrical part being increased in lengtii to 1^ 
diameters. This fona is represented on the adjoining page. 



56 



CAPTAIfl NORTON 8 SHELLS. 




II 



eyen at 1400 yards the percussion shells made of the 
above shape explode well. 

These percussion rifle shells were 
termed by General Jacob "the most for- 
midable,missile ever invented by man." 

Whatever merit however, may be due 
to him for the perfection of his rifle, 
neither these elongated missiles nor the rifle shells 
are so recent an invention as he probably imagines. 
Captain Norton (of the gallant d4th Regiment) must 
be considered the original inventor of the applica<- 
tion of the percussion principle to shells of this kind, 
he having successfully experimented with them as 
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far back as 1823. In 1824 he completed an elon- 
gated rifle shot and shell, the former precisely upon 
Uie pnnciple of the Mini6 ball. 

Caprtain Norton, indeed, has for more than thiii;y 
years ^vocated the elongated form of shot for the 
rifle, and has also demonstrated that a solid leaden, 
acorn-shaped shot fired from a common rifle will 
expand, for half its length from the base, but will 
not carry its point foremost during the whole of its 
flight, 'unless the centre of gravity be in the fore 
part of the shot, a fact of great importance. 

It can, moreover, be s^^tisfactorily proved that up- 
wards of a quarter of a century ago, Captain Norton 
actually devised and freely offiered to the Govern- 
ment, though unfortunately in vain, almost all the im- 
provements that have recently been brought forward, 
and some of them adopted as novel inventions. 

I have made this digression with no view to de- 
tract in the slightest degree from the real merit of 
General Jacob's invention; the General no doubt 
was not cognizant of Captain Norton^s previous 
claims ; but I think it right to put upon record these 
simple facts, in fairness to a brave Peninsular vete- 
mn, whose many interesting and important dis- 
coveries have never been properly appreciated. The 
p^<Hission tubes for the Jacobite rifle are made of 
^ copper, and fit into the fore part of the shell. 
Each tube, about the thickness of a quill, 
and t^ir^e-quarters of an inch long, is closed 
at one end", terminating in a cone that con- 
tains the fulminating powder : the rest of the 
tube is filled with*^ fine gunpowder, stopped with a 
cork or ping varnished over. The position of this tube 
m th& shell will be at once understood by reference 
to the woodcut given at the bottom of page 54. 

, The Norton rifle shell, introduced thirty years 
ago, produced the same effect by similar means. 
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The shell was oblong, with projections to fit the 
grooves of the barrel, the percussion powder, in- 
serted into the shell itself, being retained there by a 
wooden plug which projected from the anterior part 
of the missile. As long ago as 1839 I made and 
fired hundreds of them, and never knew one to fail 
nor to explode in the rifle. Their effect when they 
burst in timber is terrific, not one whit less so, than 
those of General Jacob, who says that two good rifle- 
men provided with them, could annihilate the best 
field battery of artillery now existing, in ten minutes. 

The end of the ramrod should of course be hol- 
lowed, so as to press on the lead only, while loading. 
The solid lead at the base, on firing, causes the shell 
to fit the barrel tightly by its lateral expansion, and 
its range is as great as that of the solid shot. 

The inventor affirms that the army which should 
first secure the adoption of these missiles, would 
obtain as great an advantage as the exclusive pos- 
session of firearms would have secured a century 
ago. One result at least is certain, they would tend 
to render all field ai^illery to a great extent useless. 

Should any one be desirous of experimenting 
with such formidable missiles, it may be advisable 
to state that a 32-gauge rifle ('$Sft of an inch in 
diameter, that of the shell being -524) will suffice 
for any purpose. A correct range of mpre than a 
mile can be obtained with one of thesQ shells pro- 
pelled by two drachms of powder. I may also add 
that Mr. Daw (57, Threadneedle-street) the manu- 
facturer of the Jacobite rifle, supplies the tubes; the 
moulds for shot and shell,"^ and, in short, all the 
matiriel required. 

The following is a description of the rifle recom- 
mended by the General, as combining all the advan- 

* Mr. Daw has contrived by far the best mould that has yet 
been produced ; it is extremely simple, and the bullets turned out 
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tages that have been suggested by his loKg expe- 
rience and many experiments: — 

** Double — 32-gauge— 4-grooved — de e p grooves 
(of breadth equal to that of the lands), to take four- 
fifths of a turn in the length of the barrel — bar- 
rel the best that can be made, twenty-four (24) 
inches long, weight of pair of barrels alone about 

from it are almost as perfect as those formed by compression.. 
The annexed figure represents its form. 
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Jacob's army rifle. 



six pounds, not less ; the ends of the lands to b« 
rounded off at the muzzle — ^patent breech — ^ao side 
^'ents — first sight exactly parallel to the bore— 
the muzzle sight being raised if necessary lor thiji 
pui*pose — ^four points to be inserted inside the barrel 
near the breech for tearing open a blank cartridge 
avhen rammed down whole — fujl stock, well bent, of 
the best heart walnut wood, attached to barrels by 
bands — best plain case-hardened mountings — ^fold* 
ing sight attached to the barrel twenty inches from 
the muzzle, five (5) inches long, secured by spring 
below, protected by projecting wings when lying 
flat on the barrel, the slide of this sight to be well 
secured by springs at its back, so as never to work 
loose — the slide to come down quite low on the 
«ight, the top of the sight and bottom of its slot to 
he notched. The sight, &c., to be strongly made 
And nicely finished, marked and engraved for dis* 
tances, say up to 1500 or 2000 yards — ^leaf sights^ 
folding flush for 100 and 200 yards — muzzle sight 
to be fine. Best looks, sti'ong mainsprings, and 
iheavy cocks. Half cock half an inch above nipple 
(not less). Triggers easy to pull, plenty of play in 
ithe cocks, external vents in nipples to be small-— ^ 
six spare nipples of each of size to fit Eley*s No. 13 
and No. 26 caps — one mould for balls, and two for 
Jacob's shells,^ flat ended, two-and-a-half (2^) dia* 
meters long — moulds to be made of good steel, to 
^pen in the middle of one pair of bands — the balls 
and their bands of size and depth to fit the barrel 
nicely, but easily with a patch, exact diameter of 
bore in thousandths of an inch '529 — of shell or ball 
-524 — plugs of shell moulds to fit Jacob's shell* 
bes (*long 16-gauge/ as made by Eley) — ^plugs or 

* I strongly recommend, in lieu of this, the new and very 
iple form of mould lately devised by Mr. Daw, and rppre- 
ted on the opposite page. 
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i^res of ftbell-Tnoulds to have wooden cross-handles. 
Best donble edged straight sword, with blade thirty 
tm^es iongj to attach to rifle by ring round the 
ixmz2le of both barrels, as well as by spring socket. 
With scabbard and belt complete — (scabbard of 
stifOBg wood, covered with leather, with case-hardened 
moantings riveted on) — all properly fitted into gun- 
l^ase (two small ammunition pouches on the belt— 
one to hold powder-flask, or blank cartridges and 
Caps, the other balls, patches, turn-key). The sword 
|[^' be made with good steel, or case-hardened iron, 
half-basket hilt. Short powder-flasks of copper 
covered with hog-skin — charges 2 J, 2f , 3 drachms — 
»pKt^ tops with charges of 2, 2^, 2^ drachms — ^stout 
steel ramrod in the gun with deep hollow head, so 
fiS tiot to press on the shell tubes in loading — ^the 
rod below the hollow head not to be filed away too 
much, as, if thin, it is liable to split on the iron balls. 
Grip of ramrod at both ends to be well roughened. 
Stout spare ramrod with knob handle and deep 
hollow head — ^brass tube of the length of the barrels 
for loading with powder, when cartridges are not 
Used — patch punches (1^ inches) — small stores, 
cleaning apparatus, &c. &c., as usual, fitted into a 
rough stout roomy case. The rifle to fit into the 
ease when put together, stock and barrel — the par- 
titions in the case to be very strongly fixed by 
screws, &c., all of the best quality as to usefulness ; 
Strength and durability to be especially considered — 
appearance only, of little importance. 

** Strong leather sling, to attach by good steel 
loops and screws — rifle to fit into case with the sling 
attached. 

" There should be proper receptacles in the gun- 
case for some shells or balls, caps, patches, &c.; 
the partitions, &c., to be fixed without the use of any 
glue. 



^2 DOUBLE VERSUS SINGLE BARRELS. 

" A pair of scissors, pair of pliers, a corkscrew, 
and a kuife — a ladle and a shallow melting-pot, in 
gun-case — plenty of turn-keys and screw-drivers, oil 
bottle, &c., all very strong and good, and service- 
able for hard work. 

^^ Eley's percussion tubes for JacoVs rifle shells 
long 16-gauge, primed at the points with detonating 
powder, and filled with gunpowder." 

General Jacob states that ** the double rifle is 
found to perform better than the single." This I 
confess myself at a loss to understand. Speaking 
from personal experience, the result of many thou* 
sand experiments, I certainly had arrived at a 
diflerent conclusion. Nor was I surprised at the 
circumstance, because every pair of rifle barrels, in 
order that one sight should serve for both, must con- 
verge more or less ; consequently at some point, how- 
ever remote, the lines of trajectory of the two barrels 
must inevitably cross. 

At distances of 300, or perhaps 500 yards, the 
lateral deflection may not be very material, but when 
we come to ranges of 800 or 1000 yards, how are 
we to reckon upon the accurate performance of 
double ban'els ? 

Or, supposing that the barrels do not converge, 
and that the longitudinal axes of each are strictly 
parallel, still, the sights being between the respective 
bsLirels, the direction they give to the two bullets 
cannot but be influenced by that circumstance, and 
the aim can hiardly be so true as when taken by sights 
fixed on the upper surface of the barrel. 

Double-barrelled rifles are no doubt triumphs of 
the gunmaker's art, but it is almost too much to ex«- 
pect that they can often exhibit the precision of a 
single barrel at extreme distances. Whether a 
double or a single-barrelled rifle be determined 
upon, it should be borne in mind, in order to obtain 
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the fall benefit of JacoVs principle, that great weight 
is absolutely essential, and that there should be as 
much metal in a single as in a pair of barrels. Thus 
a single barrel, or a pair, of 16-gauge, should respec- 
tively weigh, when finished, 10 lbs. ; 24-gauge, 7 lbs. ; 
32-gauge, 6 lbs. ; 48-gauge, 5 lbs. ; 64-gauge, 4 lbs. 

The following table, prepared with much care, 
will be found to give accurately, up to the thousandth 
of an incb^ the dimensions corresponding with the 
gauge numbers commonly in use: — 



A Table showing the diamefers, in thousandths of an inch, 
guHrharrels and of the leaden halls ctyrresj^mding to ti 
several gauge numbers, together toith the tcetght in graine 
of each ball. 
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04 BEPORT ON JACOBUS BIFL.ES. 

Of course the weight of the missiles varies mate- 
rially' with their form. For instance, a spherical 
bullet adapted for a rifle of 24-gauge, weighs 291f 
grains, while a solid projectile for the same barrel, 
of the form shown at page 56, weighs 754 grains^ 
or 7 grains more than a ball fitted for a 12-gauge 
gun. 

It may possibly be found advisable to vary slightly 
the charge of powder in order to suit the guns of 
different makers, but 2^ drachms (avoird.) is stated 
by General Jacob to be the proper quantity for his 
24-gauge gun. When once the sights have been re- 
gulated, and the proper charge ascertained, it ought 
never to be altered, since it is obvious that any 
change either in the quantity or the quality of the 
powder renders nugatory all the trouble previously 
bestowed on the adjustment of the sights. 

In April, 1856, a report upon these rifles, signed 
by the Adjutant and Deputy Adjutant- General of the 
Indian army, was made to the Secretary to Govern- 
ment (Military Department), Bombay. It states 
that " at ranges from 300 to 1200 yards the fliglit 
of the shell was always point foremost, and the ele- 
vation at the extreme range inconsiderable. The 
shells which struck the butt invariably burst with 
full effect; and practice was made by the many 
officers who attended, at distances which could not 
have been attained with any other missile. The 
result was convincing — that before a small body of 
marksmen armed with such weapons, no bO'ttery of 
artillery could long hold its ground. A box filled 
with powder was exploded by a shell fired at 30O 
j'ards ; and from the eff*ect of the shells on the butt, 
it was evident that the same result would have been 
, attained at the greatest range from which the prac- 
tice was made, viz., 1200 yards, as the shells on 
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exploding at such distances tore out large fragments 
of the wall." 

Bad the report stopped here, it would have been 
well/ but unfortunately "the Authorities," utterly 
misconceiving the principle adopted in the ooustruc- 
tioti of this implement of war, advised that "rifle 
shells and bullets of tlve form recommended hy 
LieutenanUCohnel Jacob be brought under the 
special attention of the Home authorities, for they 
can be equally well adapted to the Enfield-Pritchett 
rifle^ now being introduced generally into the Boyal 
arniy.*'(!) 

Of course this notion is altogether erroneous, for 
the precise reason assigned by General Jacob, that, 
" these missiles cannot be used effectively from a long 
thill piece like the Enfield rifle," the metal of which 
is liable to great vibration. " A short stout barrel is 
essentially necessary for accurate distant practice.'* 
The above blunder affords another instance of the 
little value that can be attached to official reports, 
and shows that not always is " cuilibet professori in 
arte sua credendum." 

lliese rifles require peculiarly constructed sights, 
the elevations varying with the distance from the 
muzzle at which the sight is placed. For instance, 
at 15 inches from the muzzle, the elevation of the 
sight for 2000 yards, will be 4-342 inches ; at 16 
inches, 4*089 inches ; at 18 inches, 5*297 inches ; at 
20 inches, 5*878 inches ; while if the sight be placed 
22 inches from the muzzle, the sight for 2000 yards 
will have to be raised 6*402 inches. The sights for 
intermediate distances vary proportionately. 

In practising at long ranges, and with the sights 
raised very high, it is no longer possible to fire from 
the shoulder ; in such cases the butt of the stock 
must be held firmly against the right breast. General 
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Jacob devised a plan for diminishing the recoil of 
heavy rifles. This desirable end he endeavoured to 
attain by inserting in the stock, a poweifdl spring 
under the heel-plate^ ivhich works longitudinally 
upon two steel bars. It certainly takes off from the 
shoulder mueh of the jar necessarily resulting from 
large charges of powder, but is not so effective as 
increasing the thickness of the metal at the rear part 
of the breech* If about twice the usual quantity of 
iron be interposed between the chamber and the 
false breech, the recoil of the most ponderous 
rifle will be found not to exceed that of an ordinary 
fowling-piece. 

Before closing this division of my subject, I 
may add here the result of some experiments, 
showing the average duration of tl)e flight of 
some of the shells, 24-gauge, 2} diam^rs long» 
weighing 615 grains, and of the fomi repre- 
sented at page 55. The charge of powder was 2^ 
. drachms. 



TiTne in Seconds and ThoiLsandths of a Second, 
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1100 

1200 


4-030 
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1-300 
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600 


1-976 


1600 


6-600 


700 


2-360 


1700 


7-20O 


800 


2-760 


1800 


7-950 


900 


3160 


1900 


8-670 


1000 


3-600 


2000 


9-400 



With a 4-grooved single rifle, No. 8 gauge, weigh- 
jDg 14 lbs. 8 oz.y and with shells of the same form. 
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but weighing 3 oz. 8 drs., and with a charge of 
4 drs. of powder, the time of flight was as follows : — 



Yards. Seconds. 

700 2-380 

800 2-785 

900 3-203 

1000 3-620 

1100 4-900 

1200 4-570 

1300 5-600 



Yards. Seconds. 

1400 6-610 

1500 6140 

1600 5-710 

1700 7-300 

1800 7-900 

1900 9-510 

2000 9-120 



From these tables we deduce that the average 
rate at which a rifle ball travels is about 7^ miles 
per minute, or, supposing it capable of undiminished 
continuance, about 450 miles per hour. During that 
same interval the earth travels 68,000 miles ; so that 
the velocity with which we fly through space is 
rather more than 150 times greater than the highest 
speed we can give to a rifle ball ! 



I lately took an opportunity of testing during 
unfavourable weather, a rifle upon Jacob's principle^ 
made for me by Mr. Daw. 

The annexed diagram represents the result of 40 
rounds, fired at a range of 400 yards. I am glad to 
be enabled thus to do justice to the maker, by putting 
upon record a proof of the excellence of his work- 
manship. The trial having been made from a fixed 
rest, the precision attained, obviously proves the 
accuracy of the barrel. 

Of the many rifles that have been sent me, frou^ 
time to time, for trial, I have not found one that could. 
be compared to the particular one here alluded to. 

The barrel of this rifle is only 24 inches in lengthy, 
the gauge of the bore being 32. 



Target, 6ft. by 2ft 


; Sin. bull's-eye. 






DATE. 
24th December, 1859. 
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HXITB BV8X. 










DISTANCE. 
400xardB. 










WEATHER. 
Clear, Calm. 




• 


• 




NO. OF 

ROUNDS FIRED. 

40. 


? 


• 


• 


\ 


NO. OF HITS. 
40. 


f 


^ 


V 


.A 


DESCRIPTION OF 
RIFLE. 

Jacob's, made by 

G. H. DAW, 

Tbreadneedle-street, 

London. 
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DESCRIPTION OF 
AMMUNITION. 

Bdgxa. Powder. 

Cnrtia and Harvey's No. 6. 

Conical ball, flat base. 


















OBSERVATIONS. 
All fired from rest. 


















ANGLE OF 

ELEVATION. 

1» !(/. 









If is only perhaps fair to Mr. Daw, to give publicity 
to the following fact, which of itself establishes, if need 
were^ the excellence of his materials and workman- 
ship. On the 12th of November, 1 859, at the practice 
ground at Kilburn, a rifle, reported to have cost seven 
guineas and bearing the name of a well-known 
advertising house, but no proof-mark, burst in the 
hands of its owner, who had inadvertently loaded 
with two cartridges, though, as he alleges, with- 
out leaving any intervening space between them. 
So complete was the destruction, and to such a dis- 
tance were the lock and lock-plate blown, that it 
was a marvel that at least one life had not been 
sacrificed Fortunately, no one was injured. The 
TendcM* of this rifle was subsequently prosecuted at 
the instigation of the Gunmaker^s Company, and 
convicted of selling unproved arms. So satisfied 
was I that such an accident could not have occurred. 
Lad the baiTel been of proper quality, that, selecting 
at hazard, one of Daw's four-guinea rifles (one of the 
common Enfield pattern), I had it loaded and fired 
^ith two regulation charges, A clear space of four 
INCHES having been purposely left between the apex 
of the first and the base of the second bullet. This 
tremendous trial the barrel actually stood, without 
any injury, beyond a slight bulge, not perceptible 
externally, and scarcely amounting to the thousandtli 
of an inch, at the part where the second bullet 
was placed ! 

The rifle is at present in my possession, and may 
be seen by any one, desirous of satisfying himself of 
the enormous strain which a gun-barrel of really 
good quality will resist 
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The reader having now been enabled to form a 
tolerably correct idea of Jacob's pattern rifle, its 
form, peculiarities, and capabilities, I proceed to 
make some observations on the Enfield or En- 
pield-Pri'fchett Rifle, the weapon at present in 
general use throughout the service. 

It is scarcely more than ten years, since steps 
were seriously taken by our military authori^ties to 
devise an improved weapon for the general' use of 
the army. Trial was first made of what was then 
termed the Minie musket, using a cylindro-conical 
projectile, fitted with an iron cup, to produce ex- 
pansion. Soon after, a long series of elaborate ex- 
periments were commenced, similarly conducted, and 
indeed similar in all respects to those which had long 
previously been going on at Vincennes. The ulti- 
mate result of these trials led, as is well known, to 
the adoption in 1854 of the Enfield rifle, known in 
the service as "the pattern, 1853." It will be seen, 
therefore, that both in the selection of the arm 
and bullet, as well as in the establishment of the 
School of Musketry at Hythe (instituted in 1853), 
"we were really doing little more than following 
in the footsteps of our neighbours. This rifle 
is quite as strong as the French regulation arm, 
but its calibre is less. It is, however, lighter and 
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better balanced. In many respects it k a beautiful 
weapon, especially if contrasted with its prede-^ 
x^essor. Some time will probably elapse ere a 
better military implement of destruction will be per- 
fectedy or at any rate one better adapted for the use 
of the "line." 

The rifling is effected by three grooYCS, cut 
slightly deeper at the breech than at the muzzle, 
and making one complete revolution in 78 inches. 
The barrel is 3 feet 3 inches long,''^ diameter *577, 
weight 4 lbs. 2 oz. ; total weight of arm with bayonet, 
9 lb& 3 oz.; length 6 ft. 1 in.; without the bayonet, 
4 ft 7 in. The regulation charge of powder is 2^ 
drachms (F.G.), the weight of the bullet 530 grains : 
of 60 rounds of ammunition, 5 lbs. 3 oz. 11 dr. 
Total weight with bayonet scabbard, 1 4 lbs. 11 oz. 3 dr. 
This rifled musket can, it is said, be turned out at 
Enfield at an expense of about 3/. 4«. When sup- 
plied by contract it costs somewhat more. 

An ordinary marksman can make good practice with 
it at 800 yards, but in the skilled hands of a more 
experienced shot, still greater range is attainable. 

The manufacture of this arm is proceeding at 
Enfield at the rate of between 1700 and 2000 per 
week, but the demand as yet far exceeds the supply. 
The raw material for the barrels first makes its 
appearance at the factory in the form of slabs 
about i an indx thick, and 12 inches long, by 4 

* The barrel of the short Enfield is only 2 ft. 9 in. in length. 
The trajectorj of this rifle for 820 yards is 2° 67'; for 1850 yards 
l(f 50'. In a range of 500 yards, it has been said the height 
afthe trajectory is 15 ft., or about doable that of Whitworth's 
rifle; but according to another, and perhaps more accurate c»l- 
eolation, that of the Enfield has been shown to be 15*01 ft., and 
<rf Whitworth's 13*18 ft. The elevation of the Enfield being 
1° 32' ; that, erf the Whitworth P 15'. 
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broad. In forging these^ care has been take&in ihe 
manufacture to make the short square fibres of the 
iron cross and re-cross at right angles. These pieee& 
of metal are first heated and bent into short tubes^ 
somewhat resembling rough draining tiles. In this 
state they are again heated, and, while white hoi, 
passed between iron rollers, which weld the joimi^ 
down the middle, and, at the same time, lengthen eaeb 
tube about 3 inches. They are again heated, iand 
again passed between rollers of a smaller gatige^ 
which lengthens them still further; and this process 
is repeated altogether 12 times in about 2 hours,, 
when the barrel at last assumes the form of a rod 
about four feet long, having a bore down the centre 
about a } of an inch in diameter. The muzzles are 
then cut off, the " butts" made up, and the process 
of welding on the nipple lump (to sustain the nipple) 
commences. This is a difficult operation, and re« 
quires considerable quickness, care, and skill. To" 
epsure rapidity of striking while the metal is at & 
bright red heat, the breech, with the cone-seat 
attached, is held in a steel die under a small ham*^ 
mer worked by steam, striking 400 blows a minute, 
and under which the metals are united in the closest 
possible manner. 

The forging being thus completed, the barrels pass 
from the smithy to the boring-shops, where the opera* 
tion of boring (exclusive of rifling) is repeated five; 
times. The barrels being arranged horizontally, and 
the first-sized borer been drawn upwards from breech 
to muzzle, not forced down^ as the bend of the boring 
rod would in that case render it difficult to attain 
absolute accuracy. The selcond boring is effected 
"with rapidity, the third slowly ; when the barrel is 
finished to within three-thousandths'of an inch of its 
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fnroper diameter. The outside is then ground down to 
iU service size. The next process is to straighten the 
barrel after the womi for the breech-piece has been 
tapped. This straightening is one of the roughest 
-portions of the whole process. From the very soft 
nfBture of the iron used, and the want of substance 
«)f the metal itself, a slight blow is enough either to- 
iyeiid the barrel^ or else so to dent it, as effectually 
to^^iestroy all precision in shooting. Thus, in the^ 
•TOt^OQs stages just detailed, notwithstanding the 
greatest eare, the barrel is almost always found toi 
require subsequent correction. This is accomplished 
by hand; a skilled workman looking through the 
tube, and tapping it with a light hammer wherever 
it appears to him to need such adjustment. 

- Yet rude and unsatisfactoiy though this operatioa 
appears, it is found to give satisfactory results,, 
even when the accuracy attained is tested to the 
thousandth of an inch. It is questionable, however, 
^rhelher any good is really thus done to the barrel 
at all, or whether the end in view would not be 
accomplished more perfectly by machinery. 

Altogether the barrel undergoes 66 distinct opera- 
tions, and after having been bored out for the fourth 
time, its strength is tested by a proof-charge of one 
ounce of powder and one ball. Very few fail under 
this ordeal ; the majority indeed will bear, uninjured,. 
the Explosion of 2| ounces of powder, and the dis- 
cbarge of 11 or even of as many as 13 balls. 

The next step is to fit the nipple-screw, nipple,. 
aud breech pin. The barrel having been then^ 
bored for the fifth time, polished internally and 
externally, and earned to the finishing shop, has 
still to pass through ten more stages ere it is ready 
to be stocked. The next important step is the 
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rifling. In this particular arm the grooves are 
comparatively broad and shallow, with a pitch 
of half a turn in the length of the barrel. The 
depth of the rifling is 0*5 at the muzzle, and 0*13 at 
the breech, the width of each groove being 8-16tbs 
of an inch. There are at Enfield 1 6 rifling machines, 
each of which turns out 26 barrels daily. Each 
groove is cut separately, the bit being drawn from 
the muzzle to the breech. 

After rifling, the barrel is again proTed with half 
an ounce of powder and a single ball. It is then 
sighted, trimmed-oiT, milled, leveled, browned, 
gauged, and at last' finished to such a degree of 
accuracy that the steel gauge of '577 of an inch 
passes freely through, while that of -580 will barely 
enter the muzzle. Browning is the last operation ; 
and this process, the object of which is to protect 
the metal from rust, and the eye of the soldier from 
glare, occupies a week more than the entire manu- 
facture of the rifle ; that is to say, four weeks. After 
the " browning" is completed, though not till then, 
the gangers can instantly detect the slightest im- 
perfect welding or the smallest flaw in the metal 
manufacture, when the barrel is summarily rejected, 
and the workman under whose hands the flaw took 
place is fined Ss,j whether the imperfection be dis- 
covered at the commencement of the process or 
when all is finished. The defective bari'els, marked 
in the manner already described, are sold as old 
iron, but still in the form of finished barrels, and 
this accounts for the appearance of such pieces in 
the market. 

The regulation projectile, formed by compression 

* of very pure lead, is a modification of the Minie ; 

'* -smooth at the sides, and having a boxwood plug 



THE 3fINIE BULLET. 75 

instead of an iron cap fitted into a cavity at its base. 
Bat even this plug, (originally suggested by General 
Hay) may be dispensed with, without any very great 
diminution in the accuracy of the fire. Indeed, 
Mr. Pritchett, who has turned out many thousands 
of these muskets, and has devoted great attention 
for many years to the perfecting of them, recom- 
mends that no plug should l)e used, but that a small 
hollow only be left at the end of the bullet, just 
sufficient for its lateral expansion. 

The bullet, from this construction, i» obviously 
heavier towards the apex than those devised by 
General Jacob. The point has no tendency to 
divest itself of its initial direction; a very ~ slight 
^ spin," therefore, is all that is necessary to keep it 
in a right course ; there is thus no need either for 
deep rifiings nor for a very thick barrel, though in 
length it ought to exceed Jacob's rifle by at least 
fourteen inches. 

The Minie bullet will not admit of being impelled 
by a heavy charge of strong powder, nor should its 
velocity be imparted suddenly. In either case the 
soft metal, unable to resist the shock, is blown out 
of shape and jagged, or the direction of its flight is 
rendered wild and uncertain. For the above reason 
it is, that the Minie rifle, has been frequently found 
to act more satisfactorily with weak, foreign powder, 
than with that of the best English makers. 

The 39-in. regulation barrel satisfies well enough 
the required conditions, and enables a comparatively 
feebler power to act cumulatively upon the bullet 
before it quits the muzzle. 

• It is considered by many that the force of this 
missile towards the foremost end is not well adapted 
to overcome the resistance of the air, and that this 
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defect is increased rather than rectified by the dimi^ 
nution of its specific gravity towards the base. The 
bullet being nearly 100 grains lighter than one of 
Jacob's (while the bore and the charge of powder 
are the same), the momentum and the range must 
of necessity be less. Yet the heavier bullet coukL 
not be successfully substituted for that supplied wUik 
the Government arm. The resistance of such a 
bullet would be so great, that the over-strained ban*<;Jl 
would no longer afford even tolerable practice^ 
" Under the operation of this iiTCgular elastic aotioo 
of the metal of the barrel," says Gen. Jacob, "^he 
heavy end of the bullet is almost certain to get fore- 
most, or it may even fly about sideways ; in fact, it& 
flight must be altogether irregular; for it is only by 
the steady, quiet action of a rapid spiral motioa 
that these balls remain in their unnatural position of 
point foremost" 

There is one great advantage which the short will 
always maintain over a long barrel, and that is in 
the greater quickness with which the sight can h& 
^rou|,'ht to bear upon the mark, especially if that 
ark be moving, while the efiects of want of steadi- 
^sKj and of accidental deflection at the moment of 
illiug the trigger, are diminished in proportion to 
je reduction of the time that the bullet is under the 
uicknce of the barrel. If the barrel be but long 
iiiough to give the ball the full benefit of the pro- 
pelling power, and at the same time to impart the 
requisite rotation on its longitudinal axis, anything 
further must be detrimental; because, as a moment's 
consideration will suffice to show, the bullet may 
have taken its departure from the shorter tube ere 
the jnodtion of the marksman's shoulder can have 
changed. 

But^ while advocating the adoption, where prac- 
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ticabie, of short barrels— and they are absolutely 
essential if we would give JacoVs principle a fair 
trial — I am not insensible to the fact that there are 
strong, not to say insuperable, objections against 
ihekr introduction throughout the army. It, is ques- 
tionable whether for troops generally, the diminished 
efficiency of the bayonet, and the great liability of 
a^dents to ** front file" men in rapid firing, would 
Jttt counterbalance many advantages. As it is, they 
have a musket, the range of which is quite as long 
as is requisite, since it will easily pick otT a man at 
860 yards, while its volleys, tell with deadly effect 
upon masses, at from 1500 to 2000 yards. 

This rifle loads readily, balances well, and is not 
too heavy to be manageable by any man of ordinary 
stature and strength. Its greatest defects are the 
weakness of the barrel, and the shortness and exces- 
sive straightnessof the stock. Were the stock slightly 
more curved in the grip, and of greater length, the 
efficiency of the arm would be considerably enhanced. 
Nor could there be any rational objection to the 
making of the stocks of all new muskets from one and 
a half to two inches longer, as the regimental armourer 
could very soon reduce any that might need short- 
ening, to suit short-armed or diminutive men. 

But every one who knows anything about rifles, 
catinot fail to have observed that, under any circum- 
stances, better shooting is almost always made with a 
long-stocked, than with a short-stocked weapon. 

The Enfield rifle musket possesses the following 
great advantages over some of its predecessors : — 

1. A saving of 3 lbs. in the weight each soldier 
has to carry, without diminishing the number of 
rounds in his pouch, and notwithstanding that each 
of the new bullets weighs about 30 grains more than 
the old spherical shot. 
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2. Increased strength in the >Yeapon itself, as also 
greater precision in the shooting. 

3. Improved quality of the lock and mode of 
attaching the barrel to the stock. 

4. Look ring for the bayonet instead of loops cuid 
pins. X 

From the following tables, showing the trajectory 
of this musket, it will be seen that, in a flight of 300 
yards, the greatest rise of the projectile above t^ 
line of aim does not exceed 3 ft. 7 in. : — * 

ONE HUNDRED YARDS. 

Distance from the muzzle 60 76 100 yards. 
Height of the buUet . . 9 6f inches. 

TWO HUNDRED YARDS. 

Distance from, the muzzle 50 75 100 12S 150 175 300 yaids. 
Height of the bullet . . 11^14^ 19 21, 20i 10^ inches. 

THREE HUNDRED YARDS. 
Distance) 

from V50 75 100 125 150 175 200 225 250 275 800 yds. 
muzzle. J 

Height -) ; 

of the Vn^ 26jk als 40^ 42^ 43 S9 33 24 14 in. 
buU.et. ) 

During a long series of experiments instituted for 
the purpose of testing the relative advantages of 
diflerent kinds of. projectiles for the regulation rifled 
musket, it soon became obvious that those would be 
preferable for general use in which anything like a 
cup or plug should be dispensed with. ^'Compound 
ammunition'* for target practice may not exhibit 
many disadvantages, but in actui^l service and in 
the rough hands of soldiers it is open to numerous 
objections. The bullet proposed by Mr. Fritchett 
is unquestionably the best suited of any yet pro- 

* It is most probable that at tbis point of greatest elevatioii 
the penetrating power of all projectiles is at the maximum. 



COST OF ENFIELD FACTORY. 79 

posed for the Enfield gan, as ks form is simple, it 
expands readily, and requires neither cup nor plug. 
The diameter of this bullet is -550 inch, its lengUi 
-900 inch, and its weight ddO grains. 

Should the reader be curious to know at what 
cost to the country the Enfield factory for the fabri- 
6ation of this and other small-arms has been es« 
tabltshed, the following details may be interesting :— 

The buildings alone cost 91,618/. ; the machinery^ 
6Sfi5SL; stores, 48,692/.; salaries, 7048/.; and 
wages, 135,132/. The total (firom the year 1854 to 
f^ present time, 1858), with some few other items,, 
amounting to 352,583/. 

But in order to prove that the above expenditure 
has not been made in vain, and that this rifle in 
cool hands is capable of great achievements, I 
quote the following passage from Lord Raglan's 
despatch, descriptive of the memorable fight at 
Balaclava, as affording one among many instances 
of the value of the arm turned out at Enfield. The 
fact should be indelibly recorded, not only in justice 
to Lieut. Godfrey's presence of mind and gallantry, 
but as serving to show that a single rifleman may 
even at 600 yards silence artillery. By similar 
means, using only Norton's or Jacob's rifle shell, 
instead of the common bullet, a handful of men 
could without much difficulty demolish the ammu- 
nition of a field battery, and that too without being 
themselves exposed even for a moment ; for a rifle- 
man soon acquires the art of loading and delivering 
his fire while entirely concealed from view. 

"The 4th Division," writes his lordship, "had 
advanced close to the heights, and Sir George 
Catbcart caused one of the redoubts to be re- 
oocupied by the Turks, affording them his support ; 
and he availed himself of the opportunity to assist 
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with his riflemen in silencing two of the enemy's 
guns. 

" That service was accomplished by Lieut. God- 
frey (1st Battalion Rifle Brigade)^ who proceeding 
in advance of his battalion with a few men, under 
•the cover of a ridge, made such excellent shootang 
at the Bussian gunners (at 600 yards) — ^the men 
handing him their rifles as fast as he fired — tbat^ in 
his own words» ^We got the credit of silencing 
them. None of our men were hurt, though at- one 
time the shot came through us pretty fast and thick.'" 

Lieut-Colonel Dixon, the Superintendent of the 
Government Small- Arms Manufactory, at Enfield, 
thus briefly sums up the principal points to benoted 
in this arm : — 

" 1. That the grooves are limited to three. 

^^ 2. No greater spiral allowed than is necessajry 
to keep the bullets in the grooves. 

" 3. The most perfect facility of loading. 

^^4. The expansion into the grooves, so ensuring 
the necessary i-otation, is efiected at the instant pf 
the inflammation of the charge of powder, in con- 
sequence of the ^ upsetting' of the lead, assisted 
possibly by the wooden plug which closes the orifice 
Lt the base of the bullet, but which no doubt pre* 
^ents any collapsing of the sides of the bullet when 
eaving the barrel, a circumstance which would 
>therwise happen, and thus disfigure its shape, and 
act prejudicially in other respects. The advantages 

Ion the side of the plug are, besides the above, the 
less frequent fouliug of the barrel; in fact, the grooves 
are cleaned out and lubricated after every shot. 
** 5. The calibre of the arm -577 allowing of a 
ikullet; of sufficient weight to do all that is required 
of it, but not so heavy as to prevent 60 rounds being 
caTried well by the soldier. 



COIiOXEL DIXON^S OPINION. 81 

'^6. Tlie shooting of this arm as aline infantry 
weapon is most superior; and when carefully made 
throughout, corresponds to every requirement of the 
best instructed infantry soldier. 

" 7. At long ranges — that is to say, up to 1000 
yards, though only sighted to 900* — the arm makes 
very* good practice, and thus becomes qualified fox 
a lifie-arm for special corps. 

' ** If to all this be added, that the arm is one 
ea^y to be made, and that the ammunition is of a 
form capable of being turned out in large quantities 
very ]*apidly^ it would appear that the Committee 
have not been far out in their judgment or sagacity 
in the selection of such a weapon. 

'^ The above points, many of which concern the 
manufacture of the arm, were of vital importance at 
a period when it was of the utmost consequence to 
obtain a rapid supply; for had any complexity, either 
in the form of barrel or bullet, interfered much with 
tlie manufacture, it would have been almost impos- 
sible to have armed all our troops with it during the 
late war." 

In June, 1855, an interesting experiment was 
made with the Enfield rifle at Hy the, to ascertain the 
effect of a platoon of skirmishers firing upon a bat- 
talion of infantry in column. 

Two targets were placed for the purpose ; one in 
rear of the other, at a distance of 50 yards apart, ift 
order to represent the front and rear companies of a 
column, supposed to be 700 strong. The front 
target was of iron, in order that balls striking it 
might not pass through to the second* A company^ 
extended as skirmishers, were marched out in front 
of the target, one subdivision being ordered to fire 

* The Pritchett-Enfield rifle is sighted to much greater dis- 
tances* 

F 
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ten rounds of cartridges from a halt, at a distance, 
unknown to them, of 820 yards; they were then 
directed to advance, firing, until they had expended 
ten rounds more ; then to halt and again fire ten^ at 
a distance of 550 yards from the target, and also 
unknown to the men. The second subdivision was 
next ordered to fire 10 rounds from this last dis- 
tance of 550 yards ; then to retreat, firing, till they 
had again fired ten ; then to halt and fire ten : these 
distances being the same as in the first case, and all 
unknown to the men. 

The number of bullets fired was 1050; of diis 
number 379 struck the first, and 238 the seeond 
target. Fifty-eight per cent of the whole number 
therefore struck the two targets, representing the 
head and rear of the column. For the Enfield 
rifle musket at 600 yards, the dangerous space is 
60 yards ; at 800, 40 yards. This experiment was 
useful for the purpose of showing what would be 
the efiect upon a column, in which the rear could be 
struck by bullets that passed harmlessly over the 
head of the column. (See Fig. 2, page 170.) In 
firing upon a column, a bullet undoubtedly will 
often take efiect somewhere in the mass, evea 
should an error be committed in estamatiug dis** 
tances. 

In May, 1856, another experiment was tried at 
Hythe, to ascertain the efiect of the fire of a com- 
pany of skirmishers upon a field-piece of artillery, 
with its attendant, men, and horses. 

The firing party consisted of 60 men, of whom 
only 23 could be considered well instructed in 
musketry practice. The target represented the men 
grouped round the gun, as they would have beea 
when going into battery; six horses were in harness, 
and one carried an officer. There were three 
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'driTers, eight gunners, and one mounted officer-— 
in all, twelve men and seven horses; the figures 
representing both men and horses were of life size. 
The ammunition waggon was represented by an 
iron target, upon which were traced the outlines of 
six horses ; but the drivers and gunners were not 
delineated on that target. 

The company were extended as skirmishers at a 
distance (unknown to them) of 610 yards, and after 
the command '^ commence firing," continued firing 
for Uco minutes only, when the call ^^ cease firing" 
was sounded. 

Two rounds per man (120 in all) had been ex- 
pended. The result was as follows : — 

Oooand LimbAr \ ^^nil^^ ®f horses struck 6, balls struck 22 
v»uH ana jjimoer. ^ j^^^^i^gj. ^f ^^^ « 7 „ 7 

Ammunition ( Number of horses „ 4 „ 8 

waggon 50 < (No men represented with the ammnni- 

yards in rear. ( tion waggon.) — 

• Total number of balls struck 37 

A second fire was delivered at 810 yards in the 
same manner, except that it continued for three 
mmutes. The men of the front rank fired three 
cartridges, those of the rear two. 

yi ;i T •— T "( Number of horses struck 5, balls struck 16 

^'>''*"*^;'"^-j Number of men „ 6 „ 8 

Ammunition ( Number of horses „ 6 „ 10 

waggon 50 < (No men represented with the ammuni- 
yards in rear. ( tion waggon.) ■ 

Totalnumber of balls struck 34 

It would seem therefore that the pains bestowed 
in the selection of this arm have not been expended 
in vain. At any rate there is no probability for the 
present, of any further change, though some sapient 
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individuals are actually to be found, proposing tt 
return to Brown Bess, as the Queen of Weapons ! 
Even so did Lord Orrery, in his Treatise on the Art 
of War, addressed to Charles IL, in 1677, warmly 
advocate the abolition of firearms, and the adoption 
once more of the English pike instead ! In later 
times* too, a military writer of some eminence, and 
one whose experience should have taught him better, 
inveighing, in the true spirit of noodledom, against 
the rifle as a military weapon, is loud in bis praises 
of " the bayonet, the bayonet ! — the proud red uni- 
forms, with the musket and the bayonet P' 

But why, forsooth, should we not have hearts as 
brave and arms as strong, under the far more appro* 
priate green or grey ? — and why, in the name of all 
that is rational, cannot as keen a glance be sent 
along a rifled barrel, with its boundless range, as 
over the feeble smooth bore, even with its boasted 
bayonet attached ? And yet how frequently do we 
find twaddle like this, prevailing for years together 
over the manifest teachings of common sense ! 
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I BATE already (at page 4^) adverted to tbe prin- 
ci{^ of repeating fire-arms, as introduced and sue* 
cessfally carried out by Colonel Colt, in the manu* 
fadtofd of his celebrated pistols. The rifles he has 
m6t^ recently produced are similar in construction, 
equally handy, but of course are more effective still 
than the smaller arm. They are of different patterns, 
aud vary in bore and length — the barrels being 
respeetively 18, 21, 24, 27, and 30 inches long, 
according to the purposes for which greater or less 
range may be required. Their power, efficiency, 
and applicability to military use have been severely 
tested and satisfactorily proved ; in addition indeed 
to previous contracts, the American Government 
have lately ordered several thousands for the equip- 
ment of a picked body of men — the Secretary of 
War having reported upon this particular arm in the 
following eulogistic terms: — 

'* The only conclusive test," says he, " of the excellence of 
arms for army purposes is to be found in the trial of them by 
txoops in actual service. Colonel Colt's arms have undergone 
this test, and the result will be found, in some measui'e, by re* 
ports of General Harney and Captain Marcy, who used them in 
Florida against the Indians. These reports relate onlv to * the 
rifle,' but are 'clear and satisfactory; and as that arm has been 
much less used than tlie pistol in our service, they become im- 
portant. 

** With * Colt's pistol* the country is perfectly fiimiliar. It is 
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agreed on all hands, by those who have used them in the field, 
.that it is altogether superior to any other, and in fact it has now 
become essential to the public service. A board of officers, re- 
cently assembled to consider the best mode of arming our cavalry^ 
made a report, showing the present appreciation of the arm by 
officers of the army standing deserTedly high for their services, 
experience, and intelligence. 

" I have the honour to be, very respectfully, 
**Your obedieiit servant, 

•* John B. Floyd, 
"Secretary of War. 
** Hon. James A. Stewart, House of Representatives." 

The following is the report last alluded to : — 

" The board examined three specimens of Colt's pistol-carbine,, 
of the following length of barrel respectively, twdve, fifteen, and 
eighteen inches,^ and Colt's ^ostol with a barrel seven ipdiaa long* 
with a breech attachments 

" To test the accuracy of fire, a number of shots were fired 
from all these arms at the following ranges :— At one hundred 
yards and at three hundred yards, at five hundred yards from 
the three specimens of the pistol-carbine^ and at two hundred 
yards from the pistol with breech attachment. 

" The result of these experiments was entirely satis&ctory to 
the board as to^ the accuracy of fire of the arms under exami- 
nation. 

" To test the penetration of these arms, a target of seasoned 
white pine boards (2 ft. square), one inch thick, with an interval 
of one inch and a quarter between the boards, was used. The 
shots were fired thirty yards from the target. 

" The carbine with 12-inch barrel penetrated 9 boards. 

** The carbine with 15-inch barrel penetrated Bh boards. 

" The carbine with 18-inch barrel penetrated 9 Doards. 

" The pistol with breech attachment penetrated 7^ boards. 

". The hoard connder Coifs pistol-carbine, Coif e pistol with 
breech attachment, sufbsiob for our cavalry service to any 
arm with which they are acquainted. 

" The board recommend the adoption of Cblt's pistol (with, the 
breech attachment) and ammunition for the cavalry swvioe ; and 
that each trooner be furnished with two pistols, adjusted to the 
same breech, the barrel of each pistol to be eight inches long, of 
the caUbre of the array revolver. 

" The board recommend that one pistol be worn on the right 
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ftide of the soldier, in a pondi attached to the sabre belt, and the 
oiker in the holster on the right side of the saddle ; and that the 
breech attachment be carried in a suitable pooch attached to the 
left aide of the rear of the saddle." 

I may here take xieoasioii to observe that Mr. C. 
F. Dennet, T^ell known in connexion with Colonel 
Colt, has lately introdueed a most nsefal as well as 
ornamental pistol holster^ combined with a cartouch 
poQcb, both attached to the same belt, which is 
made of black patent or other leather, the whole 
being waterprool The receptacle for caps and 
cartridges consists of a japanned metal box and lid, 
inclosed in a pouch, the flap of which is fitted with 
a tongue to button on to the stud. When the pouch 
is intended for Cavalry, the suspending straps are 
passed through loops on the ends of the pouch, and 
secured by buckles underneath. When worn by 
Infantry, Artillery, or travellers, it is run on to the 
body -belt. By this simple arrangement there is a 
reduction of weight for man and horse of no less 
than eight pounds. The only arm required upon 
this system is Colt's revolver, in lieu of the heavy 
cavalry pistol and the cumbersome carbine and cross* 
belt. Again, with the old belts the obnoxious pipe- 
clay is an eternal source of annoyance, whereas the 
black patent leather, to be cleaned, has only to be 
rubbed over with a moist rag. Many English 
regiments now in India, as well as the Foonah 
Irregular Horse, have, I am informed, been thus 
equipped; if this be so, it shows an. amount of 
intelligence on the part of "the Authorities" in 
India which has not been too ofiten displayed in their 
proceedings. Before dismissing this subject I may 
add that this holster-belt affords the most secure and 
effective way of carrying a pistol so as to have it at 
all times ready for instant use. No officer, nor 
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indeed will any man having occa* 
sion to travel armed, use any 
other form of belt, if he has once 
had experience of this. 

But to return to Colt's repeat- 
ing rifle, an engraving of which I 
annex. It will be seei^ that its 
appearance is neat, while, as 
regards weight and portability, 
it is not one whit more camber- 
some than the obsolete military 
rifle of former days. By a very 
simple arrangement the cylinder 
containing die chambers can, 
after firing, be instantaneously de* 
tached and replaced by a loaded 
one, so that a dozen rounds may 
be delivered with the utmost re- 
quisite rapidity. 

In its internal construction, 
this rifle, as well as the latest 
made pistols, difier somewhat 
from those of earlier make. The 
catch AYhich causes the breech- 
cylinder to revolve, instead of 
ECtlng against ratchet teeth cut 
fm the cylinder itself, works in 
grooves cut in its circumference 
in such a manner that a pin, by 
traversing the grooves, not only 
makes the cylinder rotate, but 
also locks it when required. This 
is an obvians improvement. 

Tiie Government of the United 
States has taken great pains to 
test the comparative value of dif- 
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fttent breech-loading arms, and tlie result of their 
Sf^estigations may be briefly summed up in the words 
c^ Colonel May, one of the principal members of the 
9oientific board instituted for the above purpose. 
Ste expressly states that, having in view not only 
Sharp's rifle but all others that have been used in 
the American Cavalry service for the last twenty 
years, he considers Colt's rifle ^ far superior to them 
all in every respect." 

(Lieutenant Whitmouth Porter, R.E., in his ad- 
mirable little work, *^ Life in the Trenches before 
Sebastopol,'' gives a statement highly to the ad- 
vantage of Colt's revolvers. *^ My subsequent ex- 
perience in the trenches before Sebastopol, led me 
decidedly to the opinion that Colt's arms were, 
on the whole, superior to those of any other maker. 
In the first place, I consider them less liable to 
accident ; in the next place, they are more simple 
in construction, and less likely to get out of order, 
and, what is more, should they become defective, are 
more easily repaired. The necessity of re-cocking 
the pistol or rifle after every discharge, which is held 
by many to be a defect, and the avoidance of which 
has been the object of other makers, is, to my mind, 
a decided advantage. 

*^ In a hand-to-hand meUe (such as the nocturnal 
sorties of the Russians exactly were) a man is very 
apt to waste ammunition, in the hurry of the mo- 
ment, in a case where he has the power of firing 
several shots in rapid succession. Where, however, 
it becomes necessary to re-cock the pistol, the ope- 
ration, brief though it be, gives time for deter- 
mining where the next bullet may be most advan- 
tageously bestowed." 

I can add that the above is the opinion universally 
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expresaed by all the oflScers in the Crimea with 
vrlioni I happened to be personally acquain^d. The 
usual reply I have received, on asking their opinion 
of different revolvers, has been, " Oh ! no one in his 
fienses would ever dream of going into action yriih- 
out one of Colt's revolver*.** 
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Of all tbe modifications of the principle of riflings 
that have been brought out in this country, in America^ 
and on the Continent, none can be said to exceed in 
simplicity the one now commonly kno¥ni as Mr. Lan- 
caster's system of elliptic rifling. I say commonly 
known, because it is in fact merely the revival of a very 
antiquated system, alluded to and accurately de- 
scribed in " Scloppetaria" (p. 87) as " a very old 
invention quite obsolete'* more than half a century 
ago. 

A problem, the solution of which has long been a 
scientific puzzle, has been the reduction of windage 
to a minimum, without too great a concomitant in- 
crease of friction. With the old, many and deeply- 
grooved rifle, if by any means we could have anni- 
hilated the windage, we should at the same time 
most probably not only have greatly augmented the 
friction, but we should have cut or farrowed the ball 
to such an extent that the resistance of the air 
against its' roughened surface would have been in- 
creased so considerably that no equivalent advan- 
tages would have been gained. 

In the elliptic rifle, this difficulty is satisfactorily 
combated. A section of the bore is in fact sc 
slightly oblate, that without the application of i 



02 



LANCASTER BULLET. 



gauge its eccentricity is hardly perceptible. The 
"twist" found by experience to be most adTao- 
tageous, is one turn in 32 inches. The moat 
convenient diameter of bore -498 in., is suitable for 
all purposes, the length of the barrel being 32 in. j 
while an eccentricity of '01 in. in half an inch is 
found amply sufficient to cause the 
bullet to spin on its axis to the ex- 
treme verge of its flight. Fig. I 
represents accurately the appearance 
of the muzzle of this rifle. 

It is not very material whether the 
bullet, which should be of the softest 
lead, be cast with or without a cavity 
at the base, though, upon the whole, 
a slight hollow is perhaps advisable, 
as represented in the sectional view 
annexed (Fig. 2, and in the view of 
the base seen at Fig. 3). In either 
case its lateral expansion at the 
moment the gun is fired, is enough |||:|||ij|| 
to compel it to fill the barrel per- ' ^ 
fectly — in fact, to seal the tube het- 
metically till the projectile has 
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passed the muzzle. The bore being as smooth 
as that of a shot gan, the increase of friction is not 
great, and the bullet speeds upon its errand, without 
beiug in the slightest degree jagged or indented*. 
The precise form of the fore part of the Lancaster 
bultet, whether acute or obtuse, is not of primary 
importance, though it is essential that it should fit 
the barrel accurately. For this purpose, each bullet 
aftinr having been cast, is struck through a steel 
gnhge or *^ swedge," which, correcting any superficial 
irfegularities, gives to every bullet precisely the* 
s^jme external form. 

The length of the bullet found to answer best 
with these rifles is one 2^ diameters in length, witb 
a windage of four or five thousandths of an inch — that 
is to say, just sufficient to allow of its being rammed 
easily home when covered with very thin greased 
paper. It then has the appearance denoted in Fig. 
4. It matters little, where the centre of gravity of 
these bullets is situated, nor do the defects, incident 
to all cast bullets, appear to affect the precision of 
their flight. The chief objection urged against this 
rifle is its occasional uncertainty. 

I have now before me a report from Lieut.-Col. 
A. Lane Fox (the Chief Inspector of Musketry at 
Malta), dated 1st June, 1857, giving an account of 
practice made by the 1st and 17th Companies of 
Hoyal Engineers with the Lancaster carbine; in 
their hands, a superior weapon to the Enfield rifle, 
with which the remainder of the ganison was armed. 

Previously to the commencement of this course 
of experiments the men had hardly ever fired with 
the old musket, and never with the rifle. It should 
be premised, too, that the sights they used had not 
been con-ectly adjusted. 
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After constant firing, with a yiew still further to 
test the merit of the arm, ten of those who had 
proved themselves first-class shots were selected to 
fire sixty rounds each^at 400 yards, without cleaning 
their rifles. 

The practice extended over two days, the men 
firing at stated periods and piling arms in the sua 
during the intervals. It was found, on the conclu- 
sion of the second day, that the fire was rather more 
concentrated than on the first, when the arms were 
clean, and that there was no greater difficulty in 
loading the last round than the first. During the 
trial the men were ordered to wet the cartridges in 
their mouths,whenever the slightest roughness was 
felt in loading, and this simple precaution had in 
every instance the effect of immediately removing 
what little fouling had accumulated. By this means 
some of the later rounds were observed to slip down 
the barrel by the mere weight of the ramrod. 

The results of these experiments were considered 
by the officers present to have established the fact 
that, with the Lancaster arm, the solid Pritchett 
bullet has not the penetrating power which it pos- 
sesses when fired from the Enfield musket. With 
the view to test the relative merits of the two kinds 
of missile. No. 1 Company was supplied exclusively 
with the Pritchett bullet, and No. 17 with the cup- 
ball ammunition. The former obtained the best 
final classification, the latter the highest average; 
neither, however, showing any marked superiority 
over the other. 

On this point Colonel Lane Fox observes tha^ 
^^ considering the many advantages which a solid 
bullet must have over a compound of any descrip- 
tion, I am strongly in favour of the Pritchett bullet. 
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the defects of which have never come under my 
observation during the many thousand rounds fired 
under my superintendence. If it have the defect 
ascribed to it of not expanding sufficiently in the 
barrel, this defect would be more prejudicial to the 
Lancaster elliptical bore musket ^an to any other 
description of rifle." 

This is now, however, a point of little moment, as 
the purchaser of one of Lancaster's rifles has only 
to use the proper bullet supplied by that maker in 
order to insure the most perfect precision of which 
this arm is capable. He will thus also obviate all 
possibility of the balPs ^* stripping '^ or leaving the 
barrel without following the volute of the spiral. 
Whenever this occurs with the Lancaster rifle it will 
probably be found to be attributable to the use of 
ammunition not suited for that particular arm. 

The following carefully prepared return exhibits 
the practice at Malta, in 1856, of the two compa- 
nies of Royal Engineers above alluded to, with the 
Lancaster elliptical carbine, '577 bore, as con- 
trasted with the practice conducted at the School of 
Musketry, Hythe, with the Minie and Enfield rifles, 
since the opening of that establishment in April, 
1854, to April, 1857 :— 



Two Compames qf Bowl Engineer at Malta, armed witk 
He Zaneaster JSU^tical Carbine, '577 bare. 
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Meport of Non' Commissioned Officers and Men who underwent 
Instruction at the School of Musketrv, HytJie, inclining the 
Practice of Non-commissioned Officers trained for the 
Corps of Instructors in Musketry, 



From April, 1854, to May, 1855. 




Ip 


As a com- 

each man 

firing 
7^) rounds 


Fil? and 


BkirmlBhinff. 


Total, 
deacrib- 

of 
firing. 


3rd. 


2na. 


Ist. 


Per. 
ccntage 

of 
1st class 

shots. 


Ann. 


ToUey 

^. 

ronnds 
per man. 


10 rounds 
per man. 


2nd prac- 
tice, 
10 rounds 
per man. 


07 

143 
20 
122 
162 


1163 

10-76 
12-35 
12-21 
16-33 


768 

7-22 
8-05 
7-60 
8-25 


3-61 

6-63 
3-10 
4-16 
2-93 


2-35 

809 
315 
1-39 
2-69 


25-26 

26-29 
26-65 
25-38 
29-20 


28 

48 

4 

35 

85 


61 

88 
12 
49 
85 


8 

6 

4 
38 
60 


8-2S 

4-22 

20-00 
32-80 
8070 


>JCnitf 
JMakt. 
Mifii^. 

MildG. 

Eniieid. 
£afi««l 


Ditto, fjx>m Maj, 1855, to May, 1856. 


120. 
194 
173 
128 


14 44 
150 
16-68 
18-36 


8-66 
8-70 
9-10 
9-86 


4-60 
4-31 
4-63 
4-73 


273 
3-32 
8-37 
299 


29-83 
31-34 
33-66 
35-94 


15 
13 
15 
2 


92 
109 
97 
69 


13 
72 
61 
57 


10-83 ftofl^id. 
87-11 Enfield. 
35-26 Knfield. 
4453 Enltald. 


Ditto, from May, 1856, to May, 1857. 


164 
186 
143 
163 


17-10 
18-19 
18-84 
17-24 


9-86 

9-47 

10-46 

9-90 


4-46 
6-37 
6-04 
4-13 


3-73 
4-83 
4-64 
413 


35-14 
37-86 
38-98 
37-52 


3 
4 

2 
2 


89 
52 
59 
55 


72 
79 
82 
96 


4376 
68-51 
67-34 
62-74 


Bofiold. 
Enfield. 
Enfield. 



Of the' ammunition used with the Lancaster car- 
bine at Mfllta, half was of the solid Pritchett bullet 
and half of the cup-ball ammunition. At Hythe 
the ammunition used during the last year was en- 
tirely that fitted with the wooden plug, which has 
recently superseded the other two kinds. 

From these tables it will be seen that, during 
three years' practice at Hythe, the highest per- 
centage of first-class shots with the Enfield rifle 
never amounted to 63 per cent., while at Malta, with 
the Lancaster carbine, the per-centage amounted to 
nearly 78, for out of 189 men (previously unskilled 
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in the use of any kind of firearm), all but 20 were, 
in a few days, rankedun the first class. 

We cannot but admit that this report establishes 
a high character for the Lancaster rifle. It is free 
irom many objections that were formerly urged 
against rifles generally, and it is almost impossible 
that the barrel should lead after any amount of 
firing. It is readily cleaned, and, for sporting pur- 
poses, it has this advantage over every other deno- 
mination of rifle, that it can upon emergency be 
used with good effect as a shot gun. 
. I. have stated above, that so far as the principle is 
eo!)ceroed, it is a modification of the 2-grooved, 
but at the same time a modification that obviates all 
th6 objections to which that system was open. 
General Jacob is evidently under a misapprehension 
in this matter. He calls the elliptic bored *^ only 
the 2'-glrooved rifle in disguise," and adds that, '^ if 
the "shoulders of a 2-grooved rifle be removed, you 
have the Lancaster rifle; but, by the removal of 
these shoulders, the friction, if the twist be con- 
siderable, becomes enormous. The ball and the 
bore are not quite round, but nearly so ; wherefore, 
as the ball is compelled to follow the twist of tlie 
bore, it acts like a ^ cam,' and endeavours to burst 
the gun. The heat developed by the friction must 
be very great, and the tendency of the gun to burst, 
or the shell to crush, also very great" 

Having given the matter very close attention, I 
am enabled confidently to state that the whole of 
this supposition is founded in error. I do not 
indeed think that the General can ever have tried 
the Lancaster rifle ; but rather suppose that he has 
been induced to put these opinions upon paper 
frqia what he has heard and read, rather than from 
ivliat he has actually seen. So far from the firiction 
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being ^ enormous," it is less than that generated in 
any other kind of rifle. It is also utterly impossible 
for the bullet to act destructively on the barrel in 
the way suggested. 

No doubt many were led to distrust the Lancaster 
principle from the failure of some of the early 
attempts to project shells from some of the guns of 
heavy calibre. The blame, however, in those cases, 
really rested with the shells, which were originally 
made in two pieces, welded or brazed together. By 
the force of the explosion in the chamber of the 
gun, flame was driven through flaws in the imper- 
fectly united metal, and the shell of course often 
exploded in, or at the muzzle of the piece. Had the 
shells been properly made, this could not have hap- 
pened. 

On the 4th of August, 1868, some further experi- 
ments were conducted on the Chatham iftarshes, 
near St. Mary's Creek, expressly for the purpose of 
testing the comparative range and accuracy of the 
Lancaster and Enfield rifles. 

The arms made use of on the occasion, were 
Lancaster's elliptical rifle, of the same construction 
as that used by the Royal and East India Company's 
Engineers, and the ordinary Enfield rifle in use by 
the troops of the Line and at the School of Musketry, 
Hythe. The persons selected to make the trial 
were several non-commissioned oflicers belonging to 
the Royal Engineers and an equal number of non- 
commissioned officers chosen from the depots of the 
East India Company's regiments attached to the 
^nd Battalion, each of whom had undergone a regu- 
lar course of instruction in the theory and practice 
of the rifle. Twenty rounds of ball cartridge were 
supplied to each. The practice commenced at 350 
j^ards, the distance being gradually increased to 600 
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yards. The result of the trial again proved most 
conclusively the superior accuracy of the Lancaster 
over the Enfield rifle, although the skill of the con- 
tending parties was as nearly matched as possible. 
The practice of the non-commissioned officers was 
allowed to be very good, the target at 500 and 600 
yards being repeatedly struck, and the general ac- 
curacy of tfaie firing such as to elicit unqualified 
admiration. At the termination of the trial it was 
ascertained that the non-commissioned officers of 
the Royal Engineers, with the Lancaster rifle, had 
gained the large number of 17 out of 20 "points,* 
wliile the number of "points" made by the non- 
commissioned officers of the 2nd Battalion, with 
the Enfield rifle, was only 13*88. The finest prac- 
tice which took place during the trial was that made 
by Colour-Sergeant Barrow, Royal Engineers, and 
Colour-Sergeant Gosling, 52nd Light Infantry, each 
of whom made the astonishing number of 21 
*< points." 

Mr. Lancaster has lately brought out a very neat 
breech-loading carbine, from which satisfactory re** 
suits may be justly anticipated. It bears some 
resemblance to Prince's, hereafter described; but 
there is this difference between the two, — in Lan- 
caster's the barrel is immovable in the stock, and the 
cartridge is inserted into a moveable chamber; the 
cock, too, is under the ban'cl and before the guard. 

A few days later than the experiments above 
recorded, the final trial between the Lancaster and 
Enfield rifles took place at Chatham. 

A number of skilled non-commissioned officers 
from the 3rd Battalion of the Line were provided 
with the Enfield, and a like number of non-com- 
missioned officers belonging to the Engineers with 
the rifle arm. 
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Each man had twenty rounds of ammunition. 
The targets were fixed at difierent distances varying 
from 360 to 600 yards. 

The Lancaster evinced its superiority from the 
first, and maintained it throughout the trial ; at the 
elose of which it was found that, out of the twenty 
A)undsy the average number of "points" made by 
Aer Royal Engineers was 15*66, the non-commis- 
sioned officers of the Line only averaging 8-0. 
Sergeant Gann, B.E., made the finest practice of 
the day, gaining the unprecedented number of 23 
"points." 

The result of the whole series of experiments is, 
that the Lancaster rifle gained 15'88 "points," the 
Enfield rifle only. 12*62; showing a very decided 
tuperiority in favour of the Lancaster weapon. 
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!0URiNO the late war the range of the Enfield rifle 
proved so far superior to that of the weapons in 
vogue amongst the Russians, that they freely ad- 
pitted its tremendous power; but when, for various 
reasons, private manufacturers in England con- 
fessed themselves unable to furnish the supply re- 
quired at that period by Government, within the 
prescribed limits of cost and time, it was found 
that the Board of Ordnance was itself unable to 
cope with the difficulty. The absurd system of 
contracts to which that body had so long had 
recourse, together with the pernicious combinations 
at Birmingham, resulted only in the complete dis- 
organization of the gun-maJ{ing trade. The Ord- 
nance Board was accordingly compelled to apply to 
Parliament for the means of establishing on its own 
account, a small-arms manufactory on a scale suited 
to the requirements of the country. No sooner was 
the project known, than the master gun-makers at 
Birmingham offered it every opposition. A Select 
Committee was appointed to investigate the matter, 
and their deliberations gave birth to a massive blue- 
book of 506 pages, weighing four pounds avoir- 
dupois. 

The Committee sat from the 9th of March to the 
12th of May, 1854; during which interval they 
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asked no less than 7933 questions. It might have 
been supposed that so laborious an investigatiois 
would have elicited some valuable information: I 
must confess, however, that after having bestowed 
most diligent attention on this heavy folio, I have 
found but little to repay the labour of perusal. 

Perhaps the most interesting intelligence it sup- 
plies, is that imparted by Mr. Whitworth, the cele- 
brated machinist at Manchester. He proved the 
possibility of measuring sizes, mechanically up to 
the millionth of an inch, and then demonstrated that 
until the present time no steps had been taken to 
test, by meanst of difference gauges, the accuracy of 
the interior of gun-barrels — a matter upon which 
their correct performance so entirely depends. 

He asserted, with perfect truth, that, till that 
plan had been adopted, no conclusions on which 
any dependence could be placed were attainable 
for determining the true form of bore ; adding that, 
if a Government factory for small arms were esta- 
blished without this knowledge, the results would 
be illusory and unsatisfactory. 

Among gun-makers there was no unanimity on the 
subject; and as the matter was sufficiently important, 
Mr. Whitworth volunteered, if his expenses out of 
pocket were defrayed, to conduct gratuitously a 
series of experiments for the sole purpose of eluci- 
dating the above question. 

The proposal was accepted ; a sum, as it is reported, 
of 12,000/. was granted ; and a gallery 600 yards in 
length was erected in Mr. Whitworth^s grounds at 
Manchester, so contrived that a series of experiments 
can be carried on and registered under precisely the 
same conditions. 

The projectile in its flight is protected against 
atmospheric currents, and by a simple arrangement 
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of ^per screens, its exact coarse from the point of 
delivery to. the target can be accurately observed. 
By preserving a uniform temperature at the end of 
the gallery vrhete the gun is fired, and by certain 
appliances with reference to the recoil, guaranteea 
are obtained that each shot shall be taken under 
similar circumstances. The gun is fitted accurately 
into a frame resting upon a perfecdy level plane, 
and the recoil must take place in a line precisely 
parallel to the axis of the gun, and can be calculated 
to a nicety. Again, when the object is to )»«vent 
.any recoil, there is no difficulty in doing so. The 
target travels to any point in the gallery on a tram* 
way, and the distances are marked on the wall, in 
order to determine the exact range. 

Mr, Whitworth, moreover, took the following 
means for obtaining an accuracy never before 
attempted in the bore of fire-arms. The regulation 
size being *577 of an inch, he adopted that as his 
standard ; and bringing into requisition his extra- 
ordinary accuracy of mechanical execution, he made 
a series of ^'difference gauges,^' representing suc- 
cessive variations above and below this standard, 
eacb stage of increase or decrease being exactly the 
dOOOtb of an inch. A degree of precision in the 
here was thus acquired, the extent of which may be 
best evtimated when it is borne in mind that the 
most expert Birmingham manufacturers for Govern- 
ment Ittve never reached a higher standard than the 
350th of an inch. By the means thus indicated 
Mr. Whitworth readily ascertained that the most 
highly finished barrels hitherto produced were devoid 
of all truth, and contained inequalities which could 
not but detract largely from their precision when 
fired. In some the bore was found conical in one 
direction, cylindrical in the opposite — all were more 
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or less irregular. Proceeding to further trial in tke: 
sbooting-gallery, he foimd the evidence of his gaug^i 
fully confirmed by the uncertainty in the flight of. 
the projectile. He then prepared two barrels, one. 
10 inches, the other 20 inches long, which, though 
not absolutely perfect in their fire at first, soon gave 
tolerably satisfactory results, and proved that the 
course adopted was the right one. 

These experiments naturally drew Mr. Whitwortb's. 
attention to the whole subject of small-arms and. 
artillery, and induced him to take out several patents ; 
out he has placed the whole of them freely at the 
disposal of Government. 

The great peculiarity of Mr. Whitworth's rifles 
consists in the polygonal form of the bore, the gauge^ 
number of which is about 48 ; the length of ban-el 
being 39 inches, and pitch of rifling, one turn in 20^ 
inches ; so that the bullet makes nearly two complete 
revolutions before its departure from the nuizzler 
though he has made some, in which the ball makes 
six or seven complete turns in the barrel. 

The projectiles, as shownin the annexed 
wood- cut, are conical for about the length 
of half a diameter irom the foremost end, 
and hexagonal for the remainder of their 
length (or 2^ diameters), the sides of the 
hexagon having an inclination, correspon- 
ding precisely with those of the bore. 
The interior of the barrel is bored and 
rifled with a degree of precision not long 
ago considered unattainable, and the exact 
fitting of the projectile is secured beyond 
the possibility of error. 

How far this weapon can be manufac- 

llired upon an extensive scale, at a cost at 

comparable with that of the Enfield 




wntTirosTK 

BULLIT. 



GREAT RANGE OF WHITWORTH's RIFLE. 105» 

ji&er^ remains to be shown ; but if it can always be 
mode to exhibit such superioritj over that ann, as- 
wks <fisplayed during a trial of the two at Hjthe, in 
Aprily 1857, the Government would be amply justified 
in securing iiie future services of such an implement^ 
ereri at a much enhanced outlay. 

I understand that a first-rate rifle of this construc- 
tion costs thirty five guineas, and that the price of 
plain regulation arms is from twelve to fifteen 
guineas. 

From those who were present at Hythe on the 
occasion above alluded to we learn, that the efficacy^ 
of Whitworth's to that of the Enfield rifle, was. 
estimated in the proportion of nearly 20 to 1. At 188(>* 
yards (or 120 yards more than a mile) it drove its 
baUets into the target, when the Enfield made no hits- 
sib 1440. As regards accuracy, the Whitworth, at. 
1100 yards, was nearly on a par with the Enfield at 
500; and, when both had a range of 500, the 
superiority of the Whitworth was in the proportion 
of 3 to 1. With the regulation charge of powder it 
propelled a bullet through thirty-three half-inch 
elm planks, and the missile was then only stopped 
by a solid block of oak behind. The Enfield,, 
under similar circumstances, only penetratecf twelve 
of these planks. 
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This gallant oflScer, for three-and-twenty years has ' 
'been on active service with his regiment in India, 
and entertaining always a strong predilection for 
the rifle and for rifle shooting, has had nnmerons 
opportunities of witnessing the serious imperfec- 
tions of the Enfield. For some time past his 
endeavours have been unremitting, to produce a 
weapon which shall at once be free from the objec- 
tions pertaining to the regulation arm, and yet main- 
tain all its advantages ; this he considers he has now 
fully accomplished, and he expresses his readiness to 
present it for the adoption of all Volunteers. 

One great defect in the Enfield is, that after firing 

"from 10 to 15 rounds with the *568 bullet, about 

I 19 per cent, of the men, find it almost impracticable 

J*' to load ; the barrels (owing to foulness) refusing to 

receive the cartridge, and this defect the Govem- 

loent have since remedied by reducing the bullet to 

^^/iiOfSin alteration which has materially impaired the 

I ^curacy and range of the piece, and left it with its 

;il^ginal objection as to foulness^ should a more 

'icely fitting bullet be reverted to. 

The object of the Major's invention has been, so 

reduce the friction between the barrel and the 

^ectile, as to ensure certain ease and facility in 

ing (even with the -668 bullet), and yet preserve 
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nccaracy in shooting ; and this he has attained, — 
first, by making the inner surface or bore of the barrel 
perfectly smooth; and secondly, by adapting the 
projectile to the arm, so that only two fine belts of 
lead rest upon the bore ; but that this may be more 
fully understood, I mil describe it. 

In the ordinary mode of grooving rifles, sharp 
angles are left between each groove and ^Uand.** 
These create great friction with the projectile, both 
in loading and discharging. The ^Hands*' also 
being broad and flat, as in the three-grooved Enfield, 
add to the frictioui and tend to resist the expansion 
of the bullet. 

He removes these objections by rounding ofi'the 
^lands'* into the grooves — ^that is, making them a 
series of convex and concave curves, the bore 
assuming a beautiful appearance to the eye, for the 
smoothness and evenness with which the ^Mands'' 
and grooves blend into each other. 

Heretofore the word " lands'' has served to desig- 
nate those parts of the smooth bore, left in their original 
state after the process of grooving has been com- 
pleted. By the new system, a peculiar cutter is re- 
quired to round off these ^^landis,'* care being taken 
to remove all points on the original-surface, so that 
a fine round bold bearing is obtained between the 
barrel and projectile, which contributes to the ex- 
pansion of tibe latter, by easing off and moulding the 
lead into the grooves. 

This form of constructing the interior of arms is 
considered entirely new, and may be applied to any 
regular figure, that is to say, to any figure having 
the grooves in exact proportion to each other. 

Stonehenge, in his recent work On the Sporting 
Gun and Rifle, states that this mode of grooving is 
identical with Boucher's ; but Major Nuthall thus 
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distinguishes between the two. "Boucher, at page 4tt 
of his work, says : * The cutter should be just a fiMf 
of the circumference of the bore, and very shaillow^ 
and care taten not to go so deep as to effect the five 
points of the original surface, where the bulkt is seen 
to touch the sides, leaving the bore without any 
sharp edges.* Now cut longitudinally through a 
piece of barrel thus described, and a piece as de- 
scribed by myself, so that in place of a cylindrical 
surface a flat one will present itself. It will be 
clear, that whilst in the one case each concave cut, 
however fine, has preserved the five concave points 
in the original surface, in the other, each bold convex 
cut has removed and rounded off these points, ren- 
dering the contour of Boucher's, a series of linked* 
segments, and of mine an unbroken waved'line. 

"The adaptation of the bullet to reduce friction is 
effected by reducing only the cylindrical portion of 
the bullet . to '550, retaining the dimensions of th6 
original bullet '568 at the base and spring of the 
cone, so as to preserve its axis coincident with thait 
of the barrel and yet prevent windage, the reduced 
portion of course being relieved from friction on the 
barrel. But this bullet need not be used except for 
fine practice, the rifle being equally well adapted 
for the Government ammunition as the Enfield." 

The prominent advantages of this n^ode ^f rifling^ 
arms, it is contended, are: first, that ivhilst the 
** lands*' from their peculiar shape, serve to facilitate 
the expansion of the bullet by moulding it into the 
grooves, they answer also (after the expansion) as 
so many lines upon which the bullet traverses with 
the least possible friction; secondly, in loading,, 
any accumulation of dirt is necessarily driven 
aside, and carried forward at each discharge; and 
lastly, though it should only be equal to any other^ 
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ilQ adoption will secure to the volunteer an original 
and serviceable weapon, in place of the chance of 
gJM^ing a 39-inch rejected barrel cut down and 
" ©ruinniedged" up, as too many have been. 

This form of grooving has received the approval 
of ^ome of tlie most scientific men in Loudon: 
and Major Nuthall has already been requested 
by General Boileau, late Chief Engineer in Bengal, 
to ^end him a supply of rifles on this principle 
for India. The General, whilst recently staying 
at Hy the, had one of Nuthall's common army rifles 
with him, and received an offer of ten guineas for it 
fcoin a gentleman there. Mr. Robert Loder, of the 
SLigh Beeches, Sussex, also writes: — ^^I am pleased 
tp be able to tell you that your rifles \^ere more ap- 
proved of upon trial than Lancaster's,, and I have 
ordered two by to-day's post for a Rifle Corps here." 

To place beyond doubt the advantage of Major 
Nuthall's system, it was applied to the barrel of an 
old '* Brown Bess." On trying which, at 500 yards, 
out of 20 shots not one missed the target, and 16 
out of 20 were found within a circle of 3 ft. 9 in. 
diameter. . Major Nuthall considers with me, that 
better shooting is obtained withatightly-fittingbuUet, 
well lubricated, and without a patch, than with the 
ordinary bullet and patch. The composition he 
recommends, consists of 11 oz. of bee's-wax, and 1 oz. 
of purified petroleum, (to be obtained at Price's 
candle works, Lambeth). The bullets must be 
dropped hot into this from the mould, or they must 
be subsequendy heated to 300° or 350° Fahr. It is 
useless to apply any lubrication at- a lower tem- 
perature. 
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General Boileau, who has devoted much atten* 
tion to the subject of rifling, has arrived at the 
following conclusion, regarding the movement of 
an elongated bullet in the barrel of a rifle. 

His impression is, when the bullet is expanded 
by the first impulse of the exploded powder so as 
to take the exact form of the bore, and to enlarge 
to the full calibre of the ungrooved portion of the 
barrel ; that when commencing its onward course, it 
meets with considerable obstruction from the upper 
portion of the grooves. He considers that as it 
proceeds forward it is twisted on its axis, by the 
continued action of this resistance, and thus receives 
a spinning motion (from right to left), which con- 
tinues to the extreme verge of its flight. If 
•ihe resistance were exerted by what he distin- 
juislies as the lower portion of the grooves, he con- 
ceives that the twist given to the ball would be in 
L reverse direction, and that instead of acquiring a 
spinning motion, the bullet would inevitably "strip.** 
If this view be correct, and I am strongly inclined 
to adopt it, it follows as a necessaiy consequence, 
that in obeying the action of the upper portion of 
the grooves, which action is continually tending to 
produce a turning of the bullet on its longer axis, 
there is an equally continuous eflbrt of the bullet, 
(resulting from this twisting motion) to relieve 
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itself from contact with the lower part of the grooves, 
and this General Boileau consiaers to be the case, 
whatever be the form of the grooves. In other 
words, it is the upper portion of the grooves alone 
that produces the spiral motion, the lower side of 
the groove being altogether inoperative. 

He is of opinion, therefore, that if the grooves in 
the Enfield rifle were cut away on one side, as 
shown in the accompanying figure, instead of being 



left square in the usual manner, they would be 
equally eflective, and there would be no tendency 
of the bullet to strip. 

The amount of pressure caused by the tendency 
of the bullet in its spiral motion to turn away from 
the lower side of the grooves may not be very con- 
siderable; still there is every probability that the 
mode of action is, for the reasons assigned, as above 
stated, and that it does exercise a pernicious ten- 
dency. 

In the Whitworth Rifle, which has been found not 
only to possess the longest range, but 
also the lowest trajectory, and greatest 
penetration of any rifle excepting 
Jacobus; the movement of the ball 
in the barrel is probably precisely 
that above described and as indi- 
cated in the annexed engraving. 

As soon as the ball begins to move forward, it 
meets with resistance from the sides of the hexagon, 
which are inclined to the axis of the bore. A 
motion from right to left is the obvious result. 
The consequence no doubt is, that the six shoulders 
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x)f the ball press against the upper parts of the six 
sides of the barrel, while the lower part of the sides 
of the projectile are by this twisting motion deflected, 
^r turned away, from the lower parts of the sides. 
This will be understood by a cursory inspection of 
the sketch. 

The amount of relief • may be so small» as not to 
amount to an actual separation of contact, but it is 
more than probable, that even that slight dimimition 
of pressure is important, both to the range and the 
precision of the projectile. 

General Boileau thinks that Major NiithalVs rifle 
will — ^for reasons which apply specially to his par- 
ticular form of grooving — produce a good spin in the 
ball, and he even goes so far as to say that he 
believes Major Nuthall's plan of grooving to be by 
far the most scientific that has yet been brought out. 

The above considerations have induced me to 
give the accompanying sections of a barrel, ex- 
hibiting a form of grooving, which, if General 
Boileau's theory be well founded, will produce the 
greatest amount of spin in the ball with the least 
amount of friction. 




JBCTION OF BARREL LOOKIVQ 
IMTO THE BREECH E3fD. 



SECTION OF BARREI. LOORIRO 
lliTO THE MUZZIX EKD. 
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^ The figure in the centre of each wood-cut, repre- 
seots the size and form of the interior of the barrel, 
the outer circles being intended simply to render the 
illustration plainer. 

The arrangement proposed is to adopt a 40 bore 
('498 inch) with six grooves. There will, of course, 
be as many ^Uands," each *08 inch wide, which 
will give for the six, *4d inch, or nearly half an inch 
of the original bore, a quantity quite sufficient to 
preserve the calibre. As regards the dimensions of 
the grooves, they are to -be '015 inch deep at their 
greatest depth, their width being determined by 
that of the ** lands." They will be of an oval form, 
sloping away to nothing at the next ^^ land/' as shown 
ip the woodcut. I should observe that in the above 
engraving, the external circles are only intended to 
exhibit, on a magnified scale. General Boileau's 
system. The two figures in the centre are correct 
in size, and show the appearance of the bore of a 
rifle made upon this principle. 

This mode of constructing the grooves is certainly 
very philosophical, and can be productive of no bad 
effect. It secures a " nip" on the bullet in its pro- 
gress through the barrel in the very part where the 
effect in producing a twisting motion will be most 
complete, while it relieves the bullet from all un- 
necessary friction at that part where the effect of 
such resistance would produce a reverse motion, and 
its inevitable consequence, the " stripping" of the 
bullet, an accident, as is well known, of no un- 
common occurrence with ordinary rifles. 



PRINCE'S BREECH-LOADER. 



Having already expressed my conviction that the 
breech-loading system will, from its many obvious 
advantages, entirely supersede the old method of 
muzzle-loading, and it ought most certainly to do so, 
I proceed to call attention to one of the simplest and 
handiest breech-loading rifles thathasyet been tried. 

Mr. Prince has been experimenting for many 
years with the view to bring this kind of gun to per- 
fection, and the success he has attained leaves little 
more to be desired. 

His rifled carbine is well adapted for cavalry, as 
it can be loaded and fired easily with one hand ; it 
is light, compact, and in external appearance differs 
very slightly from the common weapon now in use 
in the service. 

His rifled musket adheres closely in pattern to 
the Enfield, and carries the regulation ammu- 
nition. 

The woodcut on the next page accurately repre- 
sents that portion of the arm in which its peculiarity 
consists. 

"^i he upper figure shows the chamber closed and 
ready for firing the lower one exhibits it open, pre- 
paratory to the insertion of the cartridge, which is 
put in entire, and though made of two folds of paper, 
to resist wet, as well as th« wear and tear of the 
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soldier's poacli, is easily and infallibly penetrated 
by the fire from the cap. 

It will be seen that in front of the guard is a small 
lerer^ termiaatiog in a knob^ kept in its place and 
locked, by a little b<dt attached to the bow of the 
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^ guard. In order to load, the stock being firfdlj 
^ grasped under the right arm, the oatch is releascpc^, 
and the knob attached to the lever is drawn to ihe 
right, and almost simultaneously pushed fon^a^d. 
The lever being firmly connected with the breedb 
end of the barrel, the whole of the barrel is tbits 
slipped forward in the stock, to the extent of about 
three inches, disclosing a steel cone, provided on 
either side with inclined planes, forming a segment 
of a screw, and locking tightly into slots at the 
breech end of the barrel. The cartridge is dropped 
into the open space at the extremity of the cone, 
the lever is depressed, pulled backward, and thea 
pushed into its place. The barrel and cone are 
thus tightly locked together, and until they are 
in this position the gun cannot possibly be fired. 
It is therefore obvious that in strength and se- 
curity this rifle is not inferior to any of the old 
make. 

The rapidity with which it can be loaded and dis- 
charged, is more than sufficient for- any possible 
emergency, since it admits of six rounds being fired 
in 46 seconds. At -a trial at Hythe, Mr. Prince 
fired 120 rounds in less than 18 minutes, and surely 
it is not easy to imagine any exigency of modern 
warfare requiring a soldier to deliver his fire much 
oftener than once in nine seconds. 

Of course the principle, patented by the inventor, 
can be adapted to any kind of rifling ; that, how- 
ever, which Mr. Prince prefers, is a five-grooved bore, 
rather deeply cut, the twist being three-quarters of a 
turn in three feet. This rifle certainly is a very per* 
feet arm, and exhibits great precision at the longest 
ranges. As there is but little recoil, and none of 
that strain or exertion on the part of the marksman 
inseparable from the use of all muzzle-loaders, the 
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ba^d has no tendency to become unsteady after a 
l0Ag morning's practice. 

]t will be seen from the following testimonial, that 
several London gunmakers, who have had opportu-- 
xtiiies of witnessing the efficiency of this rifle, speak 
bighly of its valuable qualities* 

COPY OF TESTIMONIAL FROM LONDON GUN- 
MAKERS. 

^ We, the undersigned, being actnated by no other moUve than 
a desire to see the most effed;ive weapon in the hands of our 
soldiers, and having beyond that no interest whatever in Mr. 
Prince's breech-loader, do hereby attach onr names for the pur- 
pose of attesting oar belief that its principle is beyond compa- 
riSMi the best we have seen for a breeoh-loaoing gnn, and in our 
oouiioii quite free from those practical objections existing in all 
the breech-loaders previously introduced. 

'' From its extreme simplicity, we also deem it well adapted 
to withstand the exposure to wet and to roueh usage incidental 
to a military weapon, while the cartridge itself being waterproof, 
adds to its superiority. 

"JoHK Blanch and Son, 29, Graoechurch-stieet 
John Blissbtt, 322, High Holbom. 
£. Denyeb, 131, Holbom. 
Geobge Fulleb, 280, Strand. 
J. Gbebnfibld and Son, 10, Broad-street 
E. London, 61, London Widi. 
John Manton and Son, Dover-street 
MooBE and Woodwabd, 64, St. James's-street. 
Samuel Nock and Co., 116, Jermyn-street. 
Fabkbb, Field, and Son, 233, Bx>lborn. 
Henby Tathaic, 37, Charing Cross. 
Henbt Wilkinson, Pall Mall." 

As regards the accuracy of a rifle of this kind, it 
it» sufficicDt to state that, at a recent trial of various 
arms at tlie Victoria Begimental Practice Oround, 
Mr. Prince, with a rifle of very small bore, put six- 
teea shots in succession into^a small sheet of note- 
paper at 100 yards, and twelve into a sheet of fopls- 
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eap at 200 yards. In the first ease the shots arer* 
aged 1 f inches from the centre, in the second expe* 
riments 4| inches. 

^ In one of Ihe early trials (18d5) nmde h&fwn 
Colonel Hay, at the Hythe School of Mnsketrjr/ 
says the anther of a recent elementary trealiae' on 
firearms, " a carbine of Mr. Prince's was fiied in 
competition with the Enfield BMe, fifty shots being 
fired from each at 300 and 600 yards respectiTely. 
At the latter distance a prirate soldier shot bodi 
guns, and Sergeant Hines of the 90th at the shorter 
distance. At the longer range, the shooting ci the 
two arms, despite the greater length of barrel of the 
Enfield Rifle, was about eqnal. Prince's earbkie stiik- 
ing the target forty-eight times, the Enfield Ibrty- 
seven, out of the fifty shots. Though a strong head 
wind blew at the time, scarcely a shot fired» but 
would have told on a small detadmient of men ^ 
while, at the 800 yards, the accuracy of fire from the 
carbine was greatly superior to the Enfield, every 
shot from the breech-loader, inclusive of seventeen 
bulls'-eyes, being within a radius of three feet 
diameter, and those from the Enfield within six and 
four feet 

*' By way of comparing the teUttiTe faculties of 
the two arms in the matter of rapidity of fire, 
Sergeant Hines then fired the Enfield rifle for fifteen 
minutes successively, loading and firing as quickly 
as possible. Thirty-five shots were thus fired from 
the Enfield, all striking the six-yard-square target, 
but variously distributed over the same. Mr. Prince 
himself then loaded and fired his breeeh-loader for 
five minutes only, taking time for a much more deli- 
berate aim than Sergeant Hines with the Enfield ; 
but in that five minutes he delivered twenty- fou.- 
shots, every one of which would have struck the 
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figure of a man. To make np the number of 150 
rooads, Mr. Prince then fired from a rest at 200 
yards, to prove that neither quick firing, nor the 
ewbine remaining uncleaned, detracted in the least 
freat its shooting qualities." 

Priaee'soartridge, wfaieh may be used either with 
a muzzle or ^rith a breech-loader, is a very valuable 
and ingenious invention. Though formed, as already 
stated, of strong paper, through which the flash of 
the cap passes with certainty, yet the paper is en- 
lirely consumed during the explosion, leaving no 
residue whatever behind. 

To prepare paper for this purpose, the best 
material to select, is strong unsized paper (white 
blotting paper will answer very well). Mix together 
2 parts of strong sulphuric acid and 5 parts of fuming 
nitric acid, of the specific gravity of 1*5. Immerse 
the paper for about two minutes in the mixture, then 
wash it thoroughly in running water, till every trace 
of acidity is removed. When dried, the paper will, 
if properly prepared, be found converted into a tough 
material, resembling parchment, and on ignition will 
leave no perceptible ash. 

I am informed that the paper may be purchased, 
ready prepared, at 421, Oxford Street. 
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This rifle in some respects externally resembles 
Prinoe^S) but the principles in either case are e^sen* 
tially distinct. In Prince's the whole of the bajnrel 
moves forward ; in Terry's it is fixed, and the ad* 
mission of the cartridge is effected through an 
opening at the base of the breech. Above the lock^ 
and flush with the barrel, is a lever, which being 
raised and drawn with a half-turn to the rear, gives 
immediate access to the receptacle for the charge. 
A thick felt wad, saturated with grease, is fixed to 
the bottom of the cartridge, for the purpose of 
lubricating the barrel after each discharge. The 
wad, before the ignition of the powder, rests against 
the end of a small cylinder which projects into the 
barrel, and thus serves to break the recoil. I have 
not had many opportunities of judging of this gan, 
which possibly may admit of further improvement. 
A carbine on this construction ('577 bore), sent to 
me for trial, did not load with the same facility as 
one of Prince's rifles, nor was its accuracy of fire 
at all comparable to that of the latter weapon. 

More than a century ago, Robins, in his Treatise 
on Gunnery (p. 337) described a rifle constructed 
to load much on this principle, and somewhat pro- 
phetically adds, ^^ Perhaps something of this kind, 
though not in the manner now practised, would be 
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of all others the most perfect method for the con- 
straction of these sorts of barrels." I merely cite 
this quotation to show that there is nothing very 
novel in the contrivance of a breech-loader having 
a chamber with a side-opening. 

A^. breech-loading rifle carbine, capable of being 
converted in a moment into a pistol, the invention 
of Mr. Terry, of Birmingham, was tried on board 
, her Majesty's ship ExceUmU under the superinten- 
^ dence of Capt. Hewlett, C.B. ; from May 10 until 
tbe end of last July (1858), 1800 rounds were fired 
£n>ai it with unprecedented accuracy at various 
ranges, and that too without cleaning the weapon, 
vrhicb, notwithstanding, gave no recoil. In testimony 
of this severe ordeal. Captain Hewlett handed the 
Ibllowing certificate to the inventor : — 

- *"niis is to certify that I have seen 1800 rounds fired from 
this rifle withont cleaning. 
. « July 20, 1858. " H. R. Hewibtt." 

The rifle missed fire but twice in the 1800 rounds, 
a«id, whether discharged by oflScer or man, eighty-six 
per cent were " hits.** The rifle was subsequently 
tnken to the camp at Browndown, and its capabilities 
exhibited before the troops and instructors in 
musketry of the 15tli Foot (Lieutenant Cuthbert), 
the Royal Marine Light Infantrv (Major Lowder). 
The practice at 700 and 800 yards was marvellous, 
notwithstanding a very powerful wind. Its advan- 
tages over the old pieces are, three pounds less in 
weight, and five shots to one in time of firing, with 
a tremendous range, and yet without any necessity 
for cleaning out, under about a couple of thousand 
rounds. 



WESTLEY RICHARDS' BREECH- 
LOADER. 



Not long since, a breedi-loading carbine was for- 
Tvarded to Hythe by Mr. Westley Richards, and it 
has, as I am informed, given great satisfaction. 
General Hay having expressed his approval of it in 
terms of warm commendation. This arm has been 
subjected to very severe trials, tuid appears to have 
passed most creditably through them all. Major 
Nuthall thinks very highly of this form of breech- 
loader. On the 2dth of October, 1859, he witnessed 
some experiments at Birmingham with two carbines 
on this construction. The bore of each was '450 
inches, and its internal form octagonal. The rifling, 
!ike Whitworth's, completing 1 turn in 20 inches. 
The balls used, weighed 400 grains, and were fired 
witli 55 grains of F. G. powder. 

At 400 yards, vrith an elevation of 1** 21', out of 40 
rounds, the hits did not average 7'B inches from the 
centre of the mark. 

The carbines were fired from a rest of the most 
accurate construction, but the aiming was difficult, 
as the day was stormy and unfavourable. 

Colonel Wilford says; — "the weapon manufac* 
tured by Mr. Westley Richards is a perfect wonder. 
I saw a small carbine, weighing only 5^ lbs. fire 
better at 800 yards than the long Enfield." 




LEETCH'S BREECH-LOADER. 



James Leetch, a gunmakery in Margaret-street^ 
has produced a very simple, ingenious, and perfectly 
safe breecb-loading rifle ; one, moreover, vvith which 
a military regulation cartridge can be readily used. 
It can also be fired with any of the special cartridges 
at present before the public, or with loose powder 
and ball. It admits of being rifled on any principle 
that may be selected, and it certainly is a very 
eflScient arm, little likely to be put out of order 
by the roughest treatment. 

The opening fot the admission of the charge is in 
front of the chamber, consequently the shooter has 
all the security that the solidity of the breech can 
impart, between himself and the explosion — ^no un- 
important consideration, in some cases. 

I have seen many rounds fired with great accuracy 
from one of these breech-loaders, and have noticed 
no defect either in the principle or in the work- 
manship. On one occasion at Woolwich, when 130 
rounds were fired in rapid succession by order of 
the sub-committee of small arms, the cartridge was 
in no instance found too tight for the cylinder ; ther^ 
was no difficulty in loading, nor a single miss-fire ; 
no grease was found requisite after the first shot, 
and there was only a slight deposit of powder at the 
bottom of the cylinder. The thermometer at the 
time ^ood at 79% and the day was dry and hot. 
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This breech-loader (for which Captain Norton's 
gossamer cartridges are peculiarly adapted) has been 
reported upon favourably by the authorities at Wool- 
wich ou several occasions, and one whose experience 
on matters of the kind is entitled to deference, thus 
expresses himself upon the subject :— 

"Among the numerous breech-loaders which 
have recently been brought before the notice of 
the public and of the military authorities, this oni 
is entitled to a prominent place. The mechanical 
arrangements are exceedingly simple and effective ; 
so much so, that it has been already very fieivourably: 
reported upon by those most competent to judge oC 
its merits. • • . . But this invention may fairly be 
quoted as an additional proof, if such be wanted^ 
that the impulse which the late war has given to the 
ingenuity of our mechanics, has already placed at 
the command of our military authorities weapous, of 
a kind which would, with their own bravery, give 
our troops a decisive and easy superiority over any- 
foe that could be brought against them in the field. 
That is all that civilians can be expected to do. If 
the army has not the benefit of such improvements, 
the responsibility rests heavily with its chiefs.^' 

The price of diis arm is from £S for a plain mili- 
tary weapon to £25 for one more elaborately 
finished. 



FOREIGN RIFLES. 



We inay now proceed to consider briefly some of 
the principal varieties of rifled arms in use in other 
Gantries. 

The military authorities of France, have probably 
devoted more attention to the perfection of small 
ftrms than those of any other Power, and the results 
^i^ained in the course of the long series of expe« 
timents, that have been conducted for years past at 
the different French schools of musketry, at Vin- 
dennes, Toulouse, Grenoble, and St. Omer, have 
added many new facts to science. 

The class of elongated projectile, to which attention 
Vfks chiefly directed, as soon as the results attained 
by that of Captain Minie were known, comprised 
every variety of the balks d culot. These, as their 
name implies, depended for their efficiency upon a 
cup, a disc, or plug, of some material, inserted into 
the base of the bullet, driven forward by the ex- 
plosion, and thereby completely filling the grooves of 
the rifling, and reducing the windage to a minimum. 

M. Faucompre, a captain of artillery, was one of 
the first, ten years since, to suggest the inutility 
of the cup or plug. He produced a bullet, not very 
unlike the Enfield, which gave occasionally good 
practice. The cavity at its base, on being expanded 
by the explosion, rendered all lateral escape of gas 
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impossible. But, for reasons which it is not re- 
quisite to detail, the uniform action of the gas, in 
the required direction, could not always be relied 
upon, sometimes the bullet was torn to pieces, 
part only being projected ; at others, a considerable 
portion of the force of the powder made its way 
round one side of the ballel, when of course its 
flight became irregular and nncertain, proving that 
it was not suited for military purposes. The con- 
elusion arrived at, therefore, after innumerable triate 
with this and other bullets of a like kind, waa ia 
favour of those that were provided wi& plugs to 
regulate the expansion, at the same time that ap- 
prehension was felt, lest at any time <m foreign 
service a difficulty should arise from inability to jhto- 
cure these accessories. However, to test this point 
practically, ammunition, like that recommended^ 
Faucompre, was issued to four regiments, but several 
advantageous modifications of bis principle were 
at the same time introduced. The trial, upon the 
whole, was not deemed unsatisfactory. In 1858, 
three more regiments were supplied with cartridges 
of the same kind, and comparative experiments 
were instituted by these troops^ for the purpose of 
deciding upon the relative merits of this and of 
other varieties of projectiles. 

xifter many months' investigation, preference was 
given on the whole to the rifle without the tige (or 
stem for supporting the bullet during the act of 
loading)^ in combination with the plug bullet; in 
comparison with the tige rifle and oblong bollet; 
either of them, however, proved far superior to tke 
old smooth-bored musket and globular projectile. 

At the same time, the plug was considered objee- 
tionable, and it was thought that the buUet would be 
liable to injury, if roughly handled in quantities, when 
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wfNTOvided with the plug ; while the necessity, for 
using with the rifle from whidi it was projected, a 
sight Tequiiiiig great elevation was slated by officers 
to be likely to give rise to much inconvenience. 

liieat. Nesler, with a view to remedy these in- 
conveni^iees, submitted for trial, a bullet designed 
so be fired from a smooth barrel, and without re- 
'Ceiving any rotation upon its axis. The projectile, 
which was of very peculiar form, weighed 463 
^ains^ and was fired with a diarge of one-fifth of 
its weight of powder. 

From its sbape^ it moved oniformly and steadily, 
in the direction of the motion of transla- 
tion, but its range was not more than 
500 metres, and at that distance its pene- 
tration was inconsiderable* At 270 yards 
ks accuracy was double that of an ordi- 
nary spherical ball ; at 440 yards it had the same 
accuracy as the round bullet at 270; and at 540, one- 
balf the accuracy of the round ball at 270, 

It was used for some time in the early part of Ae 
Crimean war, but as it obviously could not be re- 
garded as a perfect projectile, experiments with the 
plug ammunition were resumed, and they gave rise 
to what was called the ^^ bullet of the 
Ouard.'' It weighed 555 gprains, and 
the darge of powder used with it 
was S2 grains. Compared with the 
plug boUet, its precision was nearly 
ti^e same, while it was less liable to 
injury from the explosion; up to 
^60 yards, its trajectory was flatter, 
it eonsequently required less eleva- 
tion to be given to the rifle. 

A new impulse was now given to ths researches 
that had long previously been instiiuteil, for tho 
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purpose of discovering the most perfect form ofsomll 
arm projectile. The Minister of War, in 185d, 
issued an order, prescribing the requisite conditions. 

1 . No plug, \vedge, nor cup was admissible. 

2. It was to be applicable to all existing small arms. 

3. Its weight was not to exceed 556 grains. .. 

4. Its range, precision, and power of penetration, 
were not to be less than those of the oblong ball. 

5. The loading must be simple and easy, and, finallj-, 

6. It was not to be liable to tear, to strip, nor to 
lead the ban-el. 

A special commission was appointed, with a view 

to solve this problem, and they began by classifying 

the subjects submitted for their consideration; 

namely, the exterior shape of the bullet, and the 

form of the internal cavity. 

Few of my readers would care to follow up the 

long course of laborious experiments 

instituted by this commission, nor 

^Yould they be edified by perusing, 

even in a tabulated form, the merits 

of the many different bullets sug- 
gested for approval. It will suffice 

to describe the one finally fixed 

upon, as the most perfect, or at any 

riite, most nearly fulfilling all the 

prescribed conditions. 

Its total length was '8465 inch ; 
^ the conical part being *4724 inch ; 

^^ and the cylindrical portion -0787 
^H inch from the base of the cone, 
^H terminating *1575 inch from the base of the cylinder, 
^f Its width is '1181. The cavity -551 inch deep; 
^^ tni ' 
I the 
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triangular at the base, terminating in a point Ou 
the base of each side of the triangle is a semicircular 
cavity, slightly countersunk. 
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One great defect of this bullet,however,is tolerably 
malaifest on inspection, and that is, its extreme 
liability to injury. In addition, its precision is not 
equal to that of the plug bullet, over which its only 
advantage seems to be the fact that it weighs a few 
grains less. 

In April, 1857, it was announced that — 

1. All small arms for infantry were to be re- 
duced to one uniform length, that of the Volti- 
geurs. 

2. That they were to be rifled with 4 grooves 
•02758 inch wide, and "00788 inch deep, with an 
unifcnrm twist of 1 turn in 6 feet. 

3. That the back-sight should^ Ibe fixed, the height 
being determined so as to give a convenient point- 
blank range. 

4. That as the fire of infantry ought not to exceed 
060 yards, it would be suflScient, if a bullet were 
fixed upon, with which precision and penetration 
could be secured at that range. 

5. That the bullet should not be composite — 
should not exceed 494 grains in weight, and should 
have as low a trajectory as possible. 

The bullet last describijd, nearly answered all 
these conditions ; but it was still liable to be easily 
crushed or deformed. Before remedying that defect, 
the next step taken was to determine the height of 
the new back-sight. The rifled musket of the 
Guard appearing the one best suited of any, for 
infantry, was selected, and a fixed rear-sight of 
•97 inch high was adopted. The sight of the rifled 
musket in use in the infantry of the line was found 
to need only an elevation of '78 inch. It was 
then thought advisable to determine the position 
of the trajectory, with reference to the new line of 
sight. 
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The following table was subsequently drawn up, as 
giving the mean of numerous experiments : — 



At the distances 
(in yards). 


5^ 


82 


109 


131 


164 


191 


218^ 


2i5 


273 


900 


1 
328 

I 


Above (inches). 


137 


lS-9 


22-8 


22-4 


20 


13-3 


3-6 










Below (inches) 
















10-6 


27-5 


4B 


83-7 



The greatest elevation of the trajectory of this 
rifle above the line of sight, is therefore 22*8 inch, 
the point-blank range being about 225 yards from 
the muzzle. At 275 yards, then, it is permissible 
to aim at the waist of a man, and only at greater 
ranges is it necessary to have recourse to the expe- 
dient of placing the thumb across the barrel, by 
way of a make-shift sight. 

But though the regiments above specified have 
no elevating sights to their rifles, the Zouaves, 
Chasseurs, and other special corps, are provided 
with them. They use the ti^e rifle (total length 
49J^ inches), pattern 1846. It carries a cylindro- 
conical bullet, furrowed with three grooves round 
the cylindrical part, and weighing 733 grains; 
69*4 grains of powder are used to propel it. To 
the muzzle is fitted ayataghan*shaped sword bayonet 
{22^ inches long), from which the one used widi our 
Hhort rifles has been copied. 
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The following table will convey a correct idea of 
tlie power and accuracy of this arm : — 

(The width of the target fired at was 2" 19 yards,) 



DisAancea 
in yards. 


Height 

ofeleratiog 

sight in 

inches. 


Time of 

flight in se. 

oonds. 


Height of 
target at the 
Tanons dis- 
tances in 
yards. 


Percentage 

of hits 
(first-class 
marksmen). 


Badiosof 
drolein 
inches con- 
taining half 
the balls. 


164 
246 
328 

437 
640 
656 
765 
885 

984 ' 
1093 


•39 
•66 
•96 

•70 
1-23 

•95 
1-23 
1-55 
1-92 
2-36 
283 
3-38 


•60 
•78- 
1-06 
1-44 
1-66 
2-37 
297 
3-67 
4-36 
5^07 


•64 
•54 
109 
1-63 
219 
2-73 
3-28 
4-37 
6-47 
6-66 


64*50 
40-30 
46-60 
46-60 
29-70 
26-60 
18-80 
19-70 
23-90 
17-40 


7-08 
9-42 
13-17 
18-89 
24 41 
80-70 
43 30 
67-87 
76-37 
90-78 



The rifle in use by the infantry of the line is of 
the pattern 1854. It has 4 grooves, decreasing in 
depth towards the muzzle. The twist is uniform. 
One turn in 6 feet 6 inches. Its calibre '68 inch ; 
length without bayonet 4 feet 8 inches; with bayonet 
6 feet 2 inches. Total weight with bayonet 10 lbs. 
2 oz. ; weight of ball 494 grains ; charge of powder 
77 grains. 

The ball is hollow, containing a triangular cavity. 
The back-sight is fixed. To aim at 200 yards or 
inider, the fixed sight is used ; but beyond that, the 
soldier places his thumb across the barrel, and 
^ghts over the^ nail ; or for greater elevation still, 
sights over the joint of the thumb. 

The object of withholding the elevating sight from 
general use in the French army, is said to be, to 
prevent waste of ammunition ; as, when under ex- 
citement, soldiers are apt to fire at ranges far 
beyond that of their rifles. 
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In the course of the experiments above adverted 
to, it was found that bullets of various construction 
had different initial velocities. The velocity, for 
instance, of the Delvigne bullet, computed at the 
moment of leaving the muzzle, was 469 yards p&t 
second ; while the cylindro-conical ball quitted the 
ti^e rifle at the rate of 341 yards only (or 128 yards 
less) per second. 

The following statement exhibits in a tabular fom 
the comparative rates of these two bullets, daring 
their subsequent flight. 



DiBtanoei 

in 

Yards. 


164-04 


218-72 


828-08 


487-44 


646-80 


656'M 


Time of flight of 
round ball 

(516-88 ffrains). 
Delvigne. 


0-42" 


0-74" 


1-29" 


175" 


2-61" 




Time of flight of 

cylindro-conical 

bnUet, same calibre 

(725*68 grains)^ 


0-50" 


0-69" 


1»13" 


1-44" 


i-se* 


2-87" 


Distances 

in 765-62 
Yards. 


874-88 


984-24 


1093*60 


1202-96 


1312-82 


Cylindro-conical 

bullet. 
(725-68 grains.) 


2-97" 


8-67" 


4-66" 


6-07" 


6-81" 


5-n« 



l^.B.— The Delvigne rifle was not fired beyond 546 yards. 
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AUSTRIA. 



AfFTER a series of experiments, Austria finally 
adopted, in 1855, rifles for the whole of her infantry. 
Xhe Xllhasseurs are provided with carbines, or short 
rifles, and the infantry of the line with rifled- 
cmiskets. All regiments use one description of 
earCridge. Some of the Austrian carbines have 
the tigcj others have not. The first are given to the 
non-commissioned officers, men of the third rank 
(who are taught to act as skirmishers), and to 
the best marksmen of battalions. The rifles are 
fitted with elevating sights graduated up to 1000 
jt^s. Those (without tige) have elevating sights 
graduated up to 770 yards only. These two de • 
scriptions of weapon diflTer only in the tige and 
elevating sight. 

The tige^ in the Austrian carbine, is used simply 
to support the ball, and thus preserve the powder 
from being caked or crushed; it is not meant at 
all to assist the blow of the rammer in expanding 
the bullet, according to the original intention of its 
inventor, into the grooves. The ramrod of the Aus- 
trian, like that of the Bavarian carbine, is carried 
separately. 

The range and accuracy of the Austrian short 
rifles provided with tiges are very remarkable. At 
a range of 820 yards, 95 per cent, of the bullets 
struck a target 55 feet long and 6 feet high ; at 984 
yards, 65 per cent; at 1*230 yards, 49 per cent. 
When 100 rounds were fired at 246 yards, 100 
bullets were found to have struck within a circle of 
6 inches diameter; at 1640 yards, the projectile 
has been known to pierce three deal boards, each 
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upwards of an inch thick, placed a foot ^.part, one 
in the rear of the other. 

The rifled musket (pattern 1855), differs from 
the short rifle or carbine, in length of barrel, twist 
of grooves ; in having no tige^ and in carrying the 
ordinary bayonet. It has a graduated sight up to 
245 yards ; those of the men in the 
third rank are graduated up to 820 
yards. The rifled musket is supplied 
to the infantry of the line, and to 
what are termed the " frontier regi- 
ments" (Greuzers). The carbine 
with tige has four grooves of uniform 
depth ; the width of the grooves 
being equal to that of the lands ; the 

♦ \ twist is one turn in 5 feet 2 inches; 
1 the calibre, '54 inch, about eqai- 
.■.:J Talent to our 31 bore. The sword- 
bayonet attached to this carbine is 
23 inches long, broad and flat, like 
our own and the French. For several inches near 
the point, both edges are sharp, after that but one 
is sharpened- The entire length of the arm, with 
buyouet, is ^^b inch; length, without bayonet, 
43 5 inch; total weight, with bayonet, 11 lbs. 
1 oz ; without bayonet, 8 lbs. 6 oz. The charge 
of Austrian powder is 61 grains; the weight of the 
ball ia precisely 450 grains. The barrel of the 
rilled musket is longer, and the grooves have a less 
sharp twist than the carbine. 

The following table exhibits the relative pene- 
trative powers of the round and of the oylindro- 
coiiic bails. 

The planks were of seasoned poplar, 1*02 inch 
thick; placed 18 inches in rear of each other; the 
charge of powder used to propel the round ball, 



/ 



/ 



PRUSSIAN RIFLES, 



135 



was 123*5 grains; for the cjlindro-conical, 69*5 
grains only, were employed. 



Bamge 437 yacds. 


Target 6 ft. 6 in. 


1 


Number 

^\ 3 


of pi 

4 


anks 
6 


pier( 
6 


jed. 
7 


8 


Musket, round 
ball, 120 fired. 


Struck. 
Penetrated. 


4 
2 


2 

1 














437-44 yards. 


Target 6 ft. 6 in. 


















Tige rifle, cyliadro- 
conic baU,120flred. 


Struck. 
Penetrated. 


63 
63 


63 t 65 
55 : 52 


51 
43 


43 
32 


27 
14, 


10 
3 


1 
1 


6S&16 yards. 


Target 13 feet. 


















T«^« rifle, cylindro- 
couic bell, 120 fired. 


Struck. 
Penetrated. 


20 
20 


20 1 16 
16 1 9 


9 
7 


7 
2 


2 
2 






874-S8 ywds. 


Target 19 feet. 


















conic ball, lloflred. 


Struck. 
Penetrated. 


13 
11 


11 

7 


7 
7 


7 
7 


1 









PRUSSIA. 

In 1847, Prussia adopted for the Chasseurs^ a carbine 
with ttje. The bullet is cylindro-conical, 
-with two grooves, as shown in the en- 
gra\ing ; its weight, 490 grains ; charge 
of powder, 50 grains. The elevating 
sight (tw^o leaved) is graduated up to 
700 yards. The cartridge contains only 
the powder, the ball being entirely 
separate, and kept greased about ihe 
cylindrical part. The grooves are shallow, and of 
uniform twist, from breech to muzzle, making one 
turn in 8 feet 1 inch. In 1848, a breech-loading 
needle riflej with four grooves of uniform depth, and 
with a twist, making one turn in 42 inches (called 




136 PRUSSIAN RIFLES. 

Zundnadelgewehr), was (as already mentioned 4t 
page 39) issued to the Guards. The elevating s^t 
of this arm is graduated to 490 yards ; up to this 
range its fire is tolerably accurate, but beyond thit 
distance it is very uncertain. The weight of tlie 
bullet, which in form is ovate or egg-shaped, is 45d 
grains ; charge, 65 grains ; the total weight, with the 
bayonet, is 11 lbs. 4 oz.; initial velocity of die bullet 
when fired with 62 grains of powder, 1027 feet per 
second. In 1855, the infantry regiments not pro- 
vided with this needle rifle^ were armed with rifled 
muskets having an elevating sight, which is partly 
fixed and partly moveable; it admits of being lowered 
upon the barrel either to the front or towards the 
breech. The fixed part of the sight enables^ aim to 
be taken for distances from 150 and 300 yards ; the 
moveable part is fitted with a sliding bar, which is 
very apt to work loose, and become useless. To 
fire at 400 yards, the sight is erected, the slide being 
lowered, and aim is taken through the notch in its 
centre ; at 600 yards, aim is taken through the upper 
edge of the notch, ^nd at 800 yards, through the 
notch on the upper edge of the moveable arm of the 
Bight i while at 850, 900, 950, and 1000 yards, the 
eye must be directed through the notch on the upper 
edge of the slide; the slide being so adjusted that 
its inferior edge shall be on a line with the engraved 
figures indicating these distances. The rifled 
musket has five grooves of uniform depth, and, with 
a twist, making one turn in 4*50 feet ; the ball is 
fitted with a conical plug ; its weight is 705 grains ; 
and that of the charge of powder, 79 grains ; total 
weight, with bayonet, 10 lbs. 

Eecently the sharp-shooters of the regiments of 
the Guard, and two battalions of Chasseurs of the 
Guard, have been supplied with a breech-loading 
needle rifle, similar to the one already in the service. 
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but the bullet (represented in the margin) 
dtilferent form, resembling more those 
on the Lorens or Austrian system. The 
IkJIow in the base is intended merely 
to contain the fulminating composition, 
and not for purposes of expansion. The 
elevating sight admits of being lowered 
either backwards or forwards. 




RUSSIA. 

The Russians have, for some time past, used a 
two-grooved rifle weighing 11*2 lbs. very similar to 
the one we wisely abandoned some 
years since. Several of their light 
infantry regiments are furnished 
with it. It carries a cylindro-conical 
"bullet, weighing 772 grains. The 
charge of powder used with it is 
71 grains. The bullet has, as shown 
in the woodcut, two projections at 
the side, so that it is, in fact, a 
Jacob bullet, with 2, instead of 4, 
wings on the cylindrical part, to fit 
the gi'ooves of the rifle. A carbine 
with iigo^ has been introduced into 
the Russian service since the 
Crimean war, but its merits do not 
entitle it to much consideration. Its calibre is '7 
inch; its projectile is cylindro-conical ; weight, 705 
grains. It has a groove surrounding it at the cylin- 
drical part near the base. 

The infantry of the line are now armed very 
generally with a rifled musket, like the French; 
nnd carrying a cylindro-conical bullet, hollowed 
nt the base, but without either plug or cup of any 
kind. 
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SARDINIA. 




The carbine of the far-famed and gallant Ber- 
saglieri has eight grooves, of uniform depth and 
twist, making one turn in 17 inches. The chamber 
ie '44 inch in diameter, cylindrical, and forming a 
continuation of the bore, the calibre of which is '65 
iDfli ; ]ost above the chamber there is a curved 
shoulder, on which the bullet (a cylindro- 
conical and solid one, weighing 530 
grains) rests. The charge of powder is 
^^ only 54 grains. The totallength of the 

i ^Ijjj arm with bayonet, is 6 feet 1 inch. The 

bayonet is 23^ inches long. The rifle 
and bayonet weigh together 11 lbs. 6 oz. 
The elevating sight is formed of moveable leaves. 
In 1854 a rifled musket with ti^e was adopted 
•into the Sardinian service; its weight with bayonet 
is 10 '4 lbs., total length 6 feet 1 inch, calibre 
0.68 inch* It has four grooves of uniform twist, 
one turn in 5 feet, and decreasing in depth from 
tlie breech to the muzzle ; it has an elevating sight, 
similar to that of the French, and graduated up to 
800 yards ; the bullet weighs 700 grains, is cylindro- 
conioal and solid, and has three grooves on the 
cylindrical part. The charge of powder is 63 grains. 



SWITZERLAND. 

TtiE Swiss have been surpassed by few nations 
in tlie number and variety, as well as in the success, 
of their experiments with small arms. 

In 1847, a commission was specially appointed, to 
cxaniine and report upon the relative merits of the 
x>blong and spherical bullets, as well as to determine 
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upon the most perfect form of rifle that could bo 
devised. This commission experimented \?ith 
many kinds of rifles, but decided unanimously in 
favour of the elongated bullet, though they felt some 
hesitation in coming to a decision as to the respective 
qualities of the tige and chambered rifles; they 
accordiugly directed two rifles, for the purpose of 
further experiment, to be made, one with tige, the 
other with a chambered breech. 

The inquiry was resumed, the following year, 
with numerous rifles, including the two suggested 
l)y the previous commission, together with a new one, 
made while the trials were proceeding. 

The result was the rejection of both the tige and 
the chambered rifles, and the adoption of the arm 
that had been made by their order. Several of 
this pattern having been issued experimentally to a 
few corpsj and conflicting reports having been made 
respecting them, the commission was again sum- 
moned, and directed to make further investigation ; 
whereupon a rifle and bullet, proposed by Colonel 
Wurstemberger, of the Federal artillery, was, together 
with many others, subjected to severe 
trial. The range and accuracy of the 
new rifle were both deemed so satis- 
factory, that the commission recom- 
mended unanimously its adoption for 
riflemen. This rifle has eight groov.es, 
of uniform depth and incUnation, the 
sum of the grooves being equal to 
that of the " lands." The twist makes 
one turn in 3 feet ; the calibre is '41 
inch; length of ball 1-0039 inch ; 
weight 257 grains; charge of powder 
i6*2 grains. 

At 818 yards, this rifle placed 6Q per cenc. hits in 
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a target 4 feet by 6, and the entire hundred balls, 
a.t the same distance, were contained in a space 
13 feet by 10. The commission ascertained by actual 
experiment, that in rifles of very small calibres the 
accuracy diminishes rapidly at extreme ranges. 

This rifle, adopted for the carbineers, is now uni- 
versally known as **the Federal rifle, model 1851." 
It is provided with an elevating sight, graduated 
from 200 up to 1000 yards. It is attached to the 
side of the barrel in a peculiar manner, being fitted 
into a groove made in the metal of the ban*el. It is 
retained in its place by a small screw. The ramrod 
is so constructed, that it can only drive the bullet 
down to the powder, but not upon the powder ; and 
it is prevented, by a projection at 2*9 inch from 
the head, from forcing it further, or crushing the 
powder. 

The ^'Federal rifle" has been some- 
what modified for the use of the Chas- 
seurs, to whom it was issued in 1856. 
The number of grooves was re- 
duced to four ; the turn of the rifling 
was extended to 27 inches, in lieu of 
17, and the barrel was elongated 
3 inches. The bullet was slightly 
reduced in height, but its weight was 
not altered, nor was any change made 
in the arrangement of the sights, 
except that, for the new arm, they 
were only graduated to 660 yards. 
The " Fuderal rifle" is slightly superior, both in range 
and precision, to the Chasseur rifle. 

In 1855 a trial was made in Switzerland of the 
rehitiv3 merits of these twp rifles, as also of the 
En field J tlie Belgian, the Prussian, and the Baden, 
I'ittcs. The result of these experiments, as recorded 
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1. Swiss Federal Rifle. Pattern 1851. 

2. Swiss Chasseuk. „ „ 

3. French Rifle a Tiqe. „ 1846. 

4. „ Smooth-bored Musket. 1842. 
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A Swiss Federal Rifle, with Wurstemberger Bullet. 

B Bavarian Rifle, with Tige. 

C Swiss Federal Rifle, with Round Bail. 



t Height of Infantry. 



u Heicl 



DIAGRAM SHOWING THE REL 



, containing one-half of the best shots wade with each rifle. 
'^tu4xl size.) 

5. Austrian Riple. Pattern, Delvigne Auguetin. 

6. Sardinian Rifle. Bersaglieri. 

7. SCHLESWIG-HOLSTEIN RiPLE. 
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of the trajectories of the different rifles. 
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D Swiss Federal Rifle, with Wurstemberger Bullet. 

E Bavarian Rifle, with Tige. 

P French Rifle, with Plug Bullet. 
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SLt the time, showed a decided superiority in favour 

of the two Swiss rifles. 

At 054 yards, the Enfield made 40 per cent of hits 

in a target 9 feet by 12. At 818 yards, the " Federal 

rifle" placed 96 per cent, in a target 8 feet square, 

SLud the entire hundred bullets in a target 10 feet by 

18. The Belgian rifle, at 818 yards, made 20 per 

cent, of hits in a target 13 feet by 20. The ' Baden 

rifle 61 per cent, in a target 9 feet by 30. The 

** Federal rifle," at 990 yards, put 85 per cent, of its 

bullets into, a target 19 feet by 10. At 1308 yards 

it put 47 per cent, in a target of the same dimensions. 

The (Swiss) Chasseur rifle made 30 per cent, of hits 

in tlie same target. These experiments* satisfied 

the commission that the two Swiss rifles were greatly 

superior to all the others, both in range and accuracy. 

The Federal rifle with bayonet weighs 10*7 lbs. 

The Chasseur rifle with bayonet, 9*9 lbs. The length 

of the former with bayonet, 69*1 inches (length of 

bayonet alone, 20 inches). The Chasseur rifle is 

71*9 inches long. The recoil of the two Swiss rifles, 

owing to the solidity of the barrels, is less than that 

of any other European rifles. 

SAXONY. 

In SaxQny, the Chasseurs carry a ti^e rifle, with 
four grooves of uniform depth and twist, the twist 
being one turn in 20 inches. These rifles are issued 
also to two non-commissioned oflScers, and 16 men, 
in each company of infantry of the Line, who act as 
skirmishers. The weight of the bullet is 358 grains, 
charge of powder 78 grains. 

* The diagram annexed, represents the results of a long series 
of experiments, instituted in Switzerland, to test the power and 
precision of seven different rifles. 
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SWEDEN. 



The Swedes have a short rifle, provided with tiffe 
and chamber, eight grooves of uniform depth and 
twist, of one turn in 40 inches ; the bullet is an exact 
imitation of the one originally used by the French. 
This rifle has an elevating leaf-sight, graduated up 
to 460 yards. This arm is at present only supplied 
to eight men per company, in the infantry of the 
Line, and to twelve per company, in the Chasseur 
regiments. 

The Norwegians have a similar rifle to this. The 
Swedes have two breech-loading rifles ; one of them 
has been in service for many years ; it carries a bullet, 
like the French, weighing 772 grains. The others 
adopted in 1851, has six grooves of uniform depth, 
completing, like the Enfield, one turn in 6 feet 6 
inches; the bullet weighs 402 grains; charge of 
powder 77 grains. The infantry of the Line use 
rifled muskets, that carry the hollowed Belgian 
bullet. 

BELGIUM. 

The Belgians have adopted the French tige carbine 
of 1846 for their Chasseurs, their Line infantry 
being armed with the rifled musket. The Chasseur 
rifle has a solid cylindro-conical bullet, with three 
grooves around the cylindrical part. The diameter 
of the cylinder at the base of the cone, is 'QQ iuch^ 
at the base of the cylindrical part it is slightly less. 
The total length of the bullet is 1*14 inch; of the 
conical part *74 inch ; it weighs 756*5 grains, and 
requires a charge of powder of 62 grains. The ball 
of the rifle musket is the one known as the Peeteis^ 
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ball. It is oylindro-conical ; the cylindrical part is 
liollowy and has three grooves around it. In the 
hollow is a conical projection, extending back from 
ihe bottom of the cavity, towards the external orifice. 
This projection, called a "woyaw" is concentric with 
the ball, and is intended to prevent the sides of the 
ballet from bursting, by moderating the force of the 
explosion. It is supposed also, in some degree, to 
maintain the centre of gravity of the ball, in the 
line of the axis of the piece. This bullet measures 
I'lO inch in length. The cone is -74 inch, the diameter 
of the cylinder at its base (-66 inch) is somewhat 
greater than it is at the base of the cone, at which 
point it is '65 inch. The diameter of the cavity at 
its orifice, is '45 inch, at the bottom. '29 inch ; the 
weight of the bullet, 725*5 grains, and of the charge 
of powder, 85 grains. 

The elevating sight for this rifle is the same as 
that of the French for the same description of arm. 
The sight of the Belgian rifled musket is composed 
of an upright piece of metal, working on a hinge 
or joint; this upright, with its joints, gives three 
lines of sight. The sight is graduated up to 650 
yards. 

Experiments at the camp of Beverloo in J 851, 
with the rifled musket, with an angle of elevation of 
I'' 12', and with the ti^e carbine, elevated to T 2', 
gave an extent of *Mangerous space" of 124 yards 
ifbr the first, and 105 yards for the second arm. The 
distance, in both cases, was 328 yards, against a 
target 18 feet by 6 feet. The per-centage of bullets 
that struck, was 51 for the first, and 49 for the second 
arm. At 402 yards, the same target, but at the 
angle of elevation given to the first, was 1*" 50' and 
to the second, T 51'. The "dangerous spaces** 
were 44 for the first, and 42 yards for the second; 
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per-centage of hits with the tige rifle 37, and for the 
second 25. At 658 yards, against the same target, 
and at an angle of elevation for the former, of 2^41'^ 
and for the latter, of 2"" 48', the total dangerous space 
for the two arms was found to be 32 yards. At 
this distance the short rifle displayed a superiority 
over the musket to the extent of 10 per cent. At 
820 yards, at the same target, with angles of eleva* 
tion 3** 30', and 4® 5', respectively, the per-centage 
of hits was 13 and 7. In these experiments the 
rifled musket proved superior; in subsequent experi* 
ments, however, it was beaten by the carbine.* In 
point of practical eflSciency, however, the difierence 
is very slight. 

A bullet from the rifled musket, at a range of 656 
yards, penetrated a deal plank to the depth of 2*9 
inches; one from the short rifle, 3 inches. It has 
been proved practically, that any bullet penetrating 

j '62 inch into deal, will inflict a dangerous wound 

I upon an animal. In the above experiments, with 

targets 18 feet by 1 2 feet, at distances of 820 and 656 
yards, and with the angles of elevation above stated, 

I the per-centage of hits was, 20 and 12, 41 and 46, 

I respectively. 

The figure of a man was represented on the target, 
and the troops were directed to aim at it. At 328 
yards the figure was struck by the rifled musket 16, 
and by the carbine 14 times ; at 492 yards, 6 and 2 
times ; at 658 yards, 2 and 3 times ; at 750 yards, 
once only, and that by the rifled musket. 

In October, 1853, some comparative experiments 
were made at Beverloo with the Enfield rifle and 
the Belgian rifled musket, its own regulation-cartridge 
being used with each. At 750 yards, at a target 13 
feet by 9 feet (the angles of elevation for the Enfield, 
being %"" 54', for the Belgian musket 3** 8') out of 50 
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shots fired^ 10 of the former, and 42 of the latter, 
struck. 

At 600 yards, the angles of elevation for the 
Enfield being 2° 7', and for the Belgian rifle 2*^ 21', 
out of SO rounds fired, 24 and 29 hits were respect- 
ively made. At 400 yards (the angle of elevation 
for the Enfield being 1** 21', and for the Belgian 
rifle, r 37'), out of 30 rounds from each, 26 and 29 
hits were counted. At 800 yards (the angles being 
V &, and r 8') of 20 bullets fired, the whole struck. 
This experiment, supposing the trial to have been 
fairly conducted, proves the present Belgian rifled 
musket to be superior to our regulation arm. At 
60O yards, the '^ dangerous spaces" for cavalry and 
infantry for the two arms were estimated respectively 
to be 32 and 36 yards for cavalry, and 21 and 20 
yards for infantry. The penetration into beech 
plank was stated to be 4 inches, in the case of the 
jEnfield; that of the Belgian being slightly greater. 

The initial velocity of the Enfield was computed, 
on this occasion, to be 1113 feet, that of the Belgian 
1022 feet per second. The bullet of the Belgian 
Chasseur carbine is said to have an initial velocity 
of 1007 feet per second. 



SPAIN. 

In the autumn of 1858, a rifled musket carrying 
the Peeters' (Belgian) bullet was served out to the 
Spanish infantry of the Line. Six years previously, 
rifled muskets with plug bullets had been issued to 
the Chasseurs. This rifle has 4 grooves, making 
one complete turn in 58 inches ; the bullet weighs 
447 grains, and the charge of powder is 70 grains. 

K 
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HANOVER. 



The Hanoverian infantry have two kinds of rifle*. 
The non-commissioned officers of the Line and the 
son-commissioned officers and soldiers of rifle regi- 
ments, have a tige rifle, with seven grooves of uniform 
depth and twist, making one turn in 48 inches. The 
ball is cylindro-conical, it weighs 448 grains, and its 
oharge of powder is 74 grains. In the light infantry, 
the men have a rifled musket; the non-commissioned 
officers a tige rifle. They have also a tige carbine, 
with eight grooves, progressive in depth, bat with a 
twist the same as that of the tige rifle. 



BADEN. 

A PROPOSAL was made in 1841 to the Federal 
Oovemment by a Swiss officer, of the name of 
Wild, to adopt a carbine of his invention. Expe- 
riments with this arm gave it a certain notoriety, 
and caused it to be adopted in some of the German 
States, especially in Baden ; in that duchy ten men 
per company were supplied with it experimentally. 
One peculiarity of this rifle, was the number of the 
grooves, which varied from 10 to 16. They were 
shallow, and had a very slight inclination to the axis 
of the piece. The bullet is spherical, and is enclosed 
in a dry (ungreased) patch; the windage is con- 
siderable, hence this arm is easy to load. After 
each discharge, water is poured into the barrel from 
a copper vial, in drops. By this means, 100 rounds 
«an be fired without any necessity for cleaning the 
barrel. The accuracy of this weapon was equal to that 
of the generality of such arms twenty years ago. 
The bullet and patch were carried with the cartridge 
that contained the powder, but the bullet and 
powder were not in contact. This arm was retained 
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in Baden till 1858. In that year the infantry of the 
liine were supplied with rifled muskets and plug 
bullets of a cylindro-eonical form, and having three 
grooves round the cylindrical part, in which was a 
deep cavity. At 820 yards these rifled muskets 
have been known to place 39 per cent of bullets in 
a target 25 feet by 6 feet The barrel has five 
grooves of uniform depth and twist, making one 
turn in 52 inches. The elevating sight, copied from 
that of the Chasseurs, is graduated up to 820 yards. 
The Chasseurs carry a rifle, difiering from this 
musket, in having grooves, progressive in depth, 
towards the muzzle. The bullet is solid; the 
elevating sight is precisely similar to that of the 
rifled musket. The weight of the bullet for the 
rifled musket is 590 grains ; charge of powder, 69*5 
grains. The sight of the Chasseur rifle resembles 
that of the Swiss. The sights of both the above 
rifles are regulated up to the same distances 



BAVARIA. 

TiGE carbines were issued to six battalions of Chas- 
seurs in 1854. The barrels have four grooves of 
uniform depth and twist, making one revolution in 60 
inches. The elevating sight is both ingenious and 
peculiar, being arranged so as to correct the ^^ drift" of 
the ball. The slide enters a slit on the left side of the 
upright part of the sight, and, in following this slit, 
deflects the line of sight more and more to die left, the 
higher it is raised. The rammer has one end hollowed, 
in order to fit the apex of the bullet; at the upper end 
is a wooden knob to be grasped in the hand and to give 
a purchase in ramming the bullet home; this rammer 
is not carried in the ordinary way, but detached, as 
the Austrian Chasseurs carry theirs. 
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At 1000 yards, 15 per cent, of hits have been 
made in a target 18 feet by 9 feet. This bullet .i^ 
made by compression, like the Enfield, and ini'eigVis 
675 grains; the charge of powder is 66 grains. 



WURTEMBERG. 

In the army of Wurteraberg, 10 men per company 
are armed with a short rifle, upon Captain Wild's 
system. It has 12 grooves of uniform depth, 
with a twist, making one turn in 84 inches. The 
bullet, sphero-conical, is covered with a patch of tibin 
fustian, and is tied to the cartridge, which conlaias 
a charge of 92 gi-ains of powder. 



BRUNSWICK. 

The two-groove system, slightly modified, is still 
in vogue in Brunswick. The grooves of this rifle 
are deep at the breech, but gradually diminish in 
depth up to a certain point, where the edges gradu- 
ally disappear, leaving the remainder of the bore 
smooth and elliptical. Three kinds of bullets are 
here used, one being oval, the other two spherical. 
The oval, and one of the spherical, are fired with 
a patch ; the other spherical ball is fired without 
any patch, and is called a balle roulante. Of late, 
the two spherical balls have been chiefly employed ; 
one with a patch, the other without. The charge of 
powder in the latter case is slightly heavier. The 
sight is elevating, and of the leaf kind. 

DESSAU. 

In the Duchy of Anhalt Dessau, a rifle musket was 
adopted in 1855, of the same pattern and calibre as 
the Austrian. The projectile is also of Austrian 



GERMAN RIFLES. 149 

origin, of the system known as tbat of Lorens. The 
'bullet (cylindro-conical) has one deep groove round 
the base of the cone, and weighs 463 grains. The 
charge of powder is 77 grains. This rifle is said to 
possess great accuracy and range. 



ELECTORATE OF HESSE. 

The two brigades of the army of Hesse, received in 
1855, rifled muskets with chambers. The bullet is 
tbat already referred to as Peeters*. It is slightly 
bevelled at the base, so as to fit closely on to the 
ehamber. The grooves are four in number* and of 
uniform depth and twist, making one revolution in 
74 inches. The weight of the bullet is 608 grains. 



GRAND BUCHY OF HESSE. 

The army in the service of the Grand Duke, was 
provided, in 1855, with two rifles; one for the infantry 
of the Line, the other for riflemen. These arms 
have each five grooves, the sum of the lands being 
equal to that of the grooves. Their depth is uniform 
throughout; the weight of ball is 625graius; charge 
of powder, 69*5 grains. The weapon supplied to 
the riflemen is rather shorter than the musket. 
The elevating sights on both arms are graduated 
and adjusted up to 650 yards. The one used by the 
riflemen is of the Swiss model ; the spherical bullets 
are fitted with plugs to ensure their expansion. 



MECKLENBURG. 

The Mecklenburg infantry were armed, in 1851, with 
a rifle, having both a chamber and tige ; the chamber 



f 
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is in the form of a truncated cone; the tigeiov half its 
length, is cylindrical, then square, and rounded at the 
extremity, the bullet (weighing 442 grains) is cylindro- 
conicaJ. The cartridges contain 56 grains of powder. 

NAPLES. 

The rifles used in the Neapolitan army closely re- 
semble the Swiss. The bullets are hollow at the 
base, but without plug or cup. 

NASSAU. 

TiGE rifles were issued to the Nassau rifle regiments 
as far back as 1848. They are made with 5 grooves 
diminishing in depth towards the muzzle. The 
grooves make one complete turn in 52 inches ; the 
weight of the bullet is 722 grains ; of the charge of 
powder, 69 grains. In 1853, a rifled musket, without 
tige^hnt carrying the French cylindro-conical plugbul- 
let, was substituted for the one above described, which 
it resembles in all respects, except in having no tige, 

OLDENBURG. 

jj 1832, this government adopted the two-grooved 
jjstem of rifling, but, latterly, the spherical belted 
ball has been superseded by a hollowed cylindro- 
conical bullet, with three grooves at the base of the 
oone. The bottom of the cavity is protected by paper, 
to diminish the action of the explosion. In 18479 the 
ri 11 1; with tige and conical chamber was adopted. The 
tif/e is cylindrical, and pointed at the top. The bsMrrel, 
slightly thinner at the breech than at the muzzle, has 
four grooves of uniform depth and twist ; the latter 
making one turn in 80 inches. The ball weighs 421 
graine, and requires a charge of 47 grains. 



i 
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\ HOLLAND. 

The Chasseuts of the Dutch army, have for many 
years used a Hffe carbine, rifled with eight grooves 
of uniform d^th, making one turn in S8 inches. 
The ball is cynndro-conical^ with one deep groove, 
around which Va greased thread is tied. The 
elevating sight'* is formed with leaves ; the ball 
weighs 494 grains ; and the charge of powder, 61 
grains. In 1855 a rifled musket was adopted for 
the whole of the infantry. 

UNITED STATES. 

The Grovemment of the United States, like that of 
almost every European power, has of late been 
much occupied in endeavouring to improve all kinds^ 
of small arms ; and after a long course of elaborate ^ 
experiments, conducted under the direction of ofGcers 
well informed, theoretically and practically on the 
subject, have adopted rifles and rifled muskets for 
the entire infantry. The following are the rifled 
muskets and rifles at present in use in the United 
States army. The rifled muskets, patterns 1822 
and 1842, *69 inch calibre. A rifled musket, pattern 
1855, '58 inch calibre. A rifle, pattern 1841 (altered), 
calibre '58 inch. A new rifle, pattern 1855, -58 
inch calibre. The whole of these arms are three- 
grooved, and have the same twist — ^namely, one 
making a complete revolution in ^ix feet, and, like 
the Enfield, decreasing gradually in depth from the 
breech to the muzzle. The bullet used is the same 
for all. It is cylindro-conicalj hollowed at the base, 
and furrowed with three grooves around the cylinder. 
It is unprovided with plug, cup, or wedge. The 
bullet for the rifled muskets^ patterns 1822 and 
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1842, weighs 730 grains; the charge of powder ^0 
grains. The weight of bullet for the other arm is 
500 grains ; charge of powder 60 grains. 

The barrel of the new rifled musket is 40 inohes 
long; that of the new rifle 83 inches. The tolsl 
length of the new rifled musket with bayonet is 
73*85 inches; of the new irifle with bayonet 71^ 
inches. The weight of the barrel of the aew rifled 
musket 428 lbs.; of new rifle 4*8 lbs. Total 
weight of new rifled musket with bayonet 9*^ lbs. ; 
of new rifle with bayonet 12*98 lbs. 

The new rifled musket, fired from a fixed r^e^ at 
1000 yards, gave out of 120 shots a mean vertioal 
deviation of 55*9 inches, and a mean horizontal 
deviation of 25*5 inches. The rifle, 1841 (altered), . 
at the same distance, and fired under similar oir* 
cumstances, gave with the same number of sboCs^ 
a mean vertical deviation of 58 inches, and a mean 
horizontal deviation of 25*2 inches* In both cases, 
the bullet and charge of powder were similar. 

The altered muskets of 1822 and 1842 patterns, 
fired at the same distance, and, with the same 
elevation, gave, out of 50 shots a mean yertioal 
deviation of 61*2 inches, and a mean horizontal 
deviation of 26*4 inches. Weight of bullet 780 
grains ; charge of powder 70 grains. 

From the above experiments it appears, therefore, 
that at 1000 yards, the new rifled musket is the 
most accurate arm in the American service. « At 
200 yards, the highest point of the trajectory of the 
new rifled musket (with a charge of 60 grains) was 
19*6 inches. At the same range, that of the altered 
musket of 1822 and 1842 (with 70 grains of powder) 
was 20*9 inches ; at 500 yards, with what is termed 
the Harper's Ferry rifle (using a charge of 50 grains 
powder, and a bullet of 400 grains), the highest 
point of the trajectory was 150 inches. 
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At 800 yards, the highest point of the trajectory 
of the new rifled musket, is 40 inches. 

At 1000 yards, the angle of elevation for the new 
rifled musket is 4^ 15^ ; that of the Harper's Ferry 
rsOe 4"" 30^; of the altered musket of 1822 and 1841 
4^ 50'. At 500 yards, the angles of elevation are 
respectively 1** 30', 1^ 45', and V 50'; the bullet 
atid cdiarge being of regulation size and weight. 
The ikbove angles were taken as the mean, after 
firing 50 shots, at each range. The initial velocity 
of the new rifled musket is 963 feet per second ; of 
the idtered Harper's Ferry rifle, 914 feet per second. 

The initial velocities of the spherical balls under 
the' old system were as follows: — musket with 110 
grains powder, 1500 feet per second ; rifle vrith 70 
grains powder, 1750 feet per second. The recoil 
of the new rifle musket, expressed in feet, is 7*08 
feel; that of the altered Harper's Ferry rifle, 6*88 feet. 
. 'The American rifles and rifled muskets admit of 
creditable comparison with those of European make. 
In external appearance they much resemble our 
own, which have no doubt served as models to 
work from. It does not appear that, either in range 
or accuracy, the Americans can yet equal the Swiss. 

The American army rifles are used without any 
patch, though that appendage to the bullet is almost 
universally employed, in private target practice, and 
by the back-woodsmen* 

From this short description of the various descrip- 
tions of rifle now in use throughout the world, it 
will be seen that the smooth-bored musket and 
spherical ball have been entirely superseded by the 
nfie, and by the elongated bullet. 

' li is also obvious, from the numerous varieties of 
grooved arms and projectiles now in use, and not- 
withstanding the centuries that have elapsed since 
the first adoption of the system of rifling, that its 
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principles are not yet so thoroughly understood as 
to enable us to say that of all those, described in 
these pages, any one particular form is absolutely 
faultless or incapable of improvement. 

There is, amongst other matters, much diserepaacy 
of opinion on the question of calibre ; librating, as 
it does, between the Swiss as the smallest (*41 inch), 
and the Swedish or largest, which is *74 inch. In 
the number of grooves there is still greater diversity ; 
in Brunswick, Oldenbui^, and Russia, the two- 
grooved rifle is yet in use ; in Wurtembuiig, on tiie 
other hand, we find one with 12 grooves. These 
numbers 2 and 12, represent the extreme limits in 
military weapons ; but the majority of those most in 
favour do not exceed three or four grooves. Tlie 
number most generally adopted is four ; Irifies with 
ei^ht are the next most numerous. Willi respect to 
the shape of the grooves there is great want of 
uniformity. Some are cut with sharp edges, others 
have them rounded off; the base of the groove being 
flat in some cases, concave in others. Nor is th^re 
less difference in the turn of the grooves. The 
longest is that used in Oldenburg, w^re a twist of 
6 feet 8 inches finds advocates. The Sardinians 
have adopted the shortest, one of 17 inches only. 
In America, France, and Belgium, ike grooves are 
all progressive in depth; in Spain, Nassau, and 
Hanover, one rifle only has progressive grooves, 
the rest being all uniform. 

In some countries, as in England, America, and 
Switzerland, the rifles have neither ti^e nor chamber, 
and in others they are fitted, as has been seen, whh 
both. This is the case in Prussia and Sardinia. 
Some rifles, as the Austrian, Belgian, and the French, 
have a plug breech, fitted with a tipe. 

The longest rifle is the Prussian needle breech- 
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loader, its total length, with bayonet, being 6-4 feet 
The. shortest are the Bavarian and Austrian tige 
rifles, of 6*57 feet. 

The Swedish rifle with tige is the heaTiest ; without 
bayonet, it weighs 18*7 lbs. ; the Bavarian (with tige) 
is the lightest, its total weight with bayonet, being 
9-1 lbs. 

Equal diversity prevails as to the best form of 
rifle projectiles. There is a great variety, not only 
iu the form, but in the weight, of the bullets used in 
different armies. They may, for the most part, be 
divided into two general classes, the solid and those 
containing a cavity. Of the solid, there are many 
kinds, some with three shallow grooves around the 
cylindrical part, as the French and Belgian ; others 
with two d^p grooves, as die Austrian, or with one 
deep groove, like the Dutch. 

The bullets with cavities are numerous ; of these, 
one only, the Enfield, is devoid of grooves round it. 
In America and elsewhere, we meet with a hollow 
ball with tibree grooves surrounding the cylindrical 
portion. In some countries besides England, plugs 
are used with the hollowed bullet ; in o^ers, no plug, 
cup, or wedge, is found, as in the United States,. 
France, and Prussia. 

The Belgtan,or Peeters' bullet, is remarkable from 
the conical projection with which it is provided inside 
the cavity; that of the French, having a triangular 
cavity (as shown at page 128), with one groove round 
the cylinder, is also peculiar. 

In England, the United States, Switzerland, and 
Austria, one bullet only is used throughout each 
service. Our own (the Enfield*) is hollowed, while 

* In addition to the Enfield, the Lancaster is, as already stated, 
used by some r^ments, more especially the Engineers ; there are 
also 3 varieties of carbine, and 2 or 3 difierent sea service rifles^ 
but they need not be taken into consideration here. 
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the American, Swiss, and Austrian are solid. Tn 
Sardinia two kindsof bullet are employed, both solid; 
in France, Russia, Belgium, and Prussia, botJi hollow 
and solid balls are in use. Generally speaking, ^lid 
bullets are used with tige and chambered rifles; those 
with a cavity, and with or without plugs or cups, are 
adopted for rifled muskets without tige or chamber. 

The heaviest charge of powder is that adopted in 
Wurtemberg (viz. 92 grains) ; the bullet is sphero- 
conoidal, and it is enclosed in a patch. The lightest 
charge is that adopted in Oldenberg, being only 47 
grains. The French and Belgian solid bullets are 
fired with less powder than the hollow bullets used 
in those countries; usually, however, heavier charges 
are used with the hollow bullets. 

In point of weight, one of the heaviest is the 
Russian solid bullet, weighing 772 grains, and re- 
quiring a charge of 71 grains of powder. The 
lightest is the Swiss, 257 grains, charge 62 grains. 

At the same time it may be observed, that the 
Swiss have the heaviest charge of powder in propor- 
tion to the weight of lead propelled. The ballet is 
enclosed in a patch, is not pressed down upon the 
powder, but has a slight interval preserved between 
it and the powder; this rifle exhibits the greatest 
accuracy, precision, the longest range, and smallest 
recoil, of any foreign rifle. 



The following table (prepared by Lieut. Wilcox) 
«hows the principal varieties of bullet, with their 
weights, charges of powder, and number of grooves^ 
as also the twist of the rifles from which they are 
severally fired. 
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GENERAL OBSERVATIONS. 



The foregoing pages give a sufficiently accurate 
description of the different modern rifles, in the per- 
fecting of which the greatest amount of scientific 
knowledge and of mechanical skill has been dis- 
played. There may doubtless be others capable of 
very respectable performance, but they do not de- 
mand any special consideration. 

In the selection of a particular arm, reference 
must be had to the service for which it is destined, 
because it is difficult to devise a weapon that shall 
be equally suited for military purposes, for a Scotch 
deer-forest, for an Indian jungle, and for match- 
shooting at a target. The following description, 
however, which I give as the result of long and 
attentive consideration of the subject, will enable 
any one to provide himself with an implenieut 
tolerably well calculated for general use. 

With respect to the choice between muzzle- 
loaders and breech-loaders, I am quite satisfied that 
the latter will eventually carry the day.* The best 

• Every rifleman of any experience with whom I have ever 
conferred on the point, fully coincides with me in this opinioD. 
Captain Norton, a very competeot authority, says, " Breedi- 
loaders must soon supersede any arms that load at the muzzkv 
because, by loading at the breech, each cartrid^ is inserted wiih 
all the grains of powder effective; but in loading at the muzzle^ 
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principles on which they can be constracted may 
not yet have been discovered, but I have no more 
doubt of their advantages over the muzzle-loaders 
than I have of the superiority of percussion over 
flint guns. 

One of the best forms of breech-loading rifle 
hitherto made is probably Prince's. At any rate, 
till something better is devised, we may rest well 
satisfied with his system of loading. Any requisite 
rapidity of fire may be obtained by its means ; a 
missfire is all but impossible. The heaviest rain 
cannot afiect these guns. After many hundred 
rounds they are almost as clean as at first ; if acci- 
dentally fouled or rusted, they admit of being 
thoroughly cleaned in two or three minutes; the 
state of the barrels can always be inspected ; the 
weight and inconvenience of the rod and pipes is 
got rid o4 and the bullet is always properly inserted 
in the barrel^ the axes of the two being coincident, 
while the hand is never strained or rendered un- 
steady by the exertion of ramming a ball home ; as 
an additional advantage too, the piece can be readily 
loaded in a recumbent, or, indeed, in any position 
in which the shooter can be placed. 

1 do not wish to speak disparagingly of the breech- 
loaders of other makers, but I have as yet seen 
nothing preferable to those Daw has lately perfected 
for shot-guns, nor better than Prince's for rifles, 
though Leetch's ate scarcely inferior to them. 

If, then, the rifle decided upon, is to be a 
breech-loader, the bore should not under any cir- 
cumstances much exceed half an inch, or at any 

xnuek of the powder becomes non-effective from adhering to the 
barrel in its passive down, and is in consequence formed into a 
paste in ramming home." There are, in addition to this, many 
still more valid reasons in favour of the above opinion. 
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rate, should not be larger than 34-gauge, i.e., *582 in. 
(for very fine shooting at moderate ranges, a barrel of 
60-gauge, or even of 90, is better still) ; the barrel 
or barrels of the best steel or homogeneous iroD,>iiat 
more than 2 ft. 8 in. long, weighing from 7 to 8 lbs., 
for no good shooting can be expected at long dis- 
tances from a light barrel. Let the breech contain 
double the thickness of metal usually given, between 
the chamber and the false breech,* if the gun be a 
muzzle-loader; and if a breech-loader, see that this 
point be specially attended to in its construction ; it 
is one, to which few gunmakers give any heed. There 
should be no side vents. If not an elliptic-bored rifle, 
one with four grooves is in my opinion preferable to 
one with any greater or less number. Let the ends 
of the " lands" be rounded off towards the muzzle^ 
the stock of the best black walnut (well seasoned), 
full long, and moderately bent; too much care can- 
not be bestowed on fitting the stock accurately to the 
shoulder; the mountings plain, case-hardened and 
blued; folding-sight to be attached to the barrel, 
20 in. to 24 in. from the muzzle, unless the telescope- 
sight hereafter described be preferred; the locks 
should be of the best possible workmanship, main- 
spring to pull from 9 to 10 lbs., scear-spring to 
draw 5 lbs., trigger to draw not more than 3 lbs., 
half-cock I in. above the top of the nipple; nipples 
to be moderately large and smooth externally ; bul- 
lets to be conical, flat at the base (it matters little 
practically whether they be obtuse or terminate iu a 

* Mr. Whitworth has patented a very iDgenious plan for 
diminishiDg greatly the disagreeable effects of the recoil. At 
the moment uie gun is fired, the explosion causes the breech to 
recede by means of a screw motion, which breaks much of the 
force of the concussion that would otherwise be felt by the 
shoulder. 
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Asirp point) ; windage from 4000ths to 5000th8 of 
an itieb (not more). If a muzzle-loader, the rod of 
tough beef-woody not less than 5-l6tbs in. thick ; in 
that case, also, there should be a brass tube of the 
length of the barrel, for loading with loose powder 
>^'hen cartridges are not employed; two patch 
ptitiches ; four screw-drivers ; two nipple-keys ; eight 
spare nipples ; oil bottle ; lock vice ; powder 
measure ; boxes for caps ; two powder flasks ; spare 
sling for rifle ; cleaning apparatus; small stores, &c.; 
melting ladle ; grease-box ;. supply of tubes for shells; 
spare lock screws and two spare mainsprings; a 
mould both for bullets and shells. 

The whole apparatus to fit compactly into a strong 
dovetailed oak case, baring a solid leather or tar- 
patiling cover to slip over that Such a weapon, 
with all the et ceteras I have enumerated, need not 
cost more than from 35 to 40 guineas, if majde solely 
for work, without any regard to external show. 
Thus provided, and with a good supply of ammuni- 
tion in his pouch, our rifleman need not be dis- 
mayed should he have occasion to converse with his 
enemies at the gate. He ought also to do good 
execution in a Highland forest, and to shoot re- 
spectably at a target up to 600 or even 800 yards. 
In order to do this, however, a most important pre- 
liminary will be, the accurate adjustment of the 
sights. This is a very tedious and laborious pro- 
cess, seldom properly attended to by the maker ; it 
should therefore be diligently tested by the pur- 
chaser. For this purpose, a rest that is perfectly 
immovable should be used, such as the trunk of a 
tree, a stone or brick wall, a post firmly secured to 
the earth, or a strongly made tripod stand. On or 
against a support of this kind the rifle should be 
hdd firmly, not screwed nor fixed in any way, unlesa 

L 
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in a wooden vice, the jaws of which are thickly lined 
with cloth, cork, or felt. Should this precautioa not 
be attended to, the vibration of the barrel will be so 
great as entirely to preclude all accuracy in tke 
shooting. 

From forty to fifty rounds should now be fired 
at 100 yards (not so rapidly as to cause the barrel 
to heat), under circumstances as nearly as possible 
identical, with precisely similar charges of powder, 
and with bullets of equal weight. When this lias 
been done, the altitude of the lowest sight may be 
determined, and the piece of steel composing it 
filed down nearly to that level, the exact centre being 
marked either by a hair-line cut with a diamond, or 
with a fine watch-spring saw. A perpendicular gold 
line meeting this at right angles, and drawn on the 
back of the sight as .a guide to the eye, will be found 
of much assistance while shooting. With respect 
to the form of sights, I look upon the one known as 
the nick or " V sight" to be one of the worst The 
best, are those indicated by a fine line of gold, inlaid 
in the direction of the axis of the barrel ; the muz- 
zle-sight being, when viewed in the same direction, 
almost as fine as a knife-edge. It should be capable 
of very nice lateral adjustment. The disc sights, 
through which a view of the muzzle-sight is taken 
by means of a minute hole, cannot be recommended; 
for if the sun should happen to be shining upon the 
barrel, the glare of light through this small aperture 
is very embarrassing. It can be obviated in some 
measure, it is true, by means of a shade over the 
more distant sight ; but this is an appendage that 
could hardly be used anywhere except at target 
practice. Some difficulty may possibly be found at 
first in bringing the gold line above described tf> 
bear upon the object aimed at; but a good shot wiU 
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BO(m prefer it to every other description of sight 
When the first sight has been correctly adjusted up 
to 100 yards, a similar process must be repeated at 
each distance up to which the others are to be 
graduated. The difficulty of the process will be 
foand to increase greatly with the extension of 
range, and the sight for 500 yards 
and upwards, should be tested most 
carefully at considerable intervals 
before this very delicate task can be 
considered properly completed. 

Telescope sights have long been 
in use in America, the best being 
those made by one Morgan Jones, of 
Utica, N.Y. ; the price he charges is 
from 20 to 25 dollars. The appear- 
anee of the rifle thus fitted is repre- 
sented in the annexed cut. 

The outside diameter of the tube 
containing the lenses (having a magni- 
fying power of about 10 or 12 linear) 
is about ftfas of an inch. The metal 
composing it is l-20th of an inch 
thick, and the length about 3 feet. 
It should be made of sheet steel, ac- 
curately true. Towards the muzzle 
the ttibe rests in the groove in which 
i&e muzzle sight slides, but in such a IM 
manner as to allow of the elevation 
of the telescope at the opposite ex- 
tremity, which, if the rifle be a breech- 
loader, must be supported on a saddle 
at the point where the elevating sights 
are fixed, and must be provided with 
an elevating and depressing screw, or 
a long wedge-shaped piece of brass. 
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This kind of sight can hardly be used ejLisept 
i^ith a heavy rifle of small bore, in which tfherp f s 
little vibration; it obviously does not admit of being 
applied to a barrel intended for rough work, but it 
is admirably suited for target practice. With a rest, 
and at any range for which the rifle is suited, it will 
enable an ordinary marksman to shoot with far 
greater precision than he can hope to attain in any 
other way. 

In the figure above given, the aftermost support 
of the telescope is represented attached to the barrel ; 
this is only necessary where the rifle loads at ^the 
breech. It is far better, should the telescope be 
fixed to a muzzle-loader, to have the tube supported 
by a graduated stem (with adjusting screw) let info 
the grip of the stock. The longer the telescope, the 
better it will be found to act ; the eye-piece should 
be slightly funnel-shaped, terminating with an india- 
rubber ring, to prevent injury to the eye from the 
recoil, and in the tube there should be a sliding 
piece, with two steel hair wires crossing each other 
at right angles. In using the instrument, after it 
has once been adjusted, ^1 that is necessary is to 
bring the intersection of the two wires over the 
centre of the bull's-eye. Its action, indeed, is pre- 
cisely analogous to that of the "finder" of an 
astronomical telescope. Unless fitted with an 
erecting eye-piece, it has the effect of inverting every 
object, but the shooter will soon overcome any diffi- 
culty arising from that cause. The lenses cannot 
be too securely fixed, and between the tube and its 
supports there should be a thin layer of cork, leather, 
or of india-rubber, to diminish the jar of the ex- 
plosion. 

This addition to the rifle is not, however, by any 
means to be generally recommended, nor is there 
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much advantage in its application to any but what 
-fPj^)r. be termed the toy-rifles, used by the Swiss and 
lih^ Americans at their shooting matches. 
. , .With arms of that description, it may be con- 
,8idered the best method of sighting with which we 
pje at present acquainted. I may here mention, to 
avoid disappointment, that no telescope sight will 
a^ all answer, that is not fiilly as long as the barrel 
to which it is applied.* Such an instrument pos- 
sesses this great recommendation, that when once 
properly fitted, it can be removed at a moment's 

* Professor Plazzi Smyth, in a paper read ab the meeting of 
the British Association in 1850, advocated the adaptation of 
. telescope sights to rifles. He pointed out the great inconveni- 
- ence of ordmary sights, the nse of which entails the necessity of 
bringing three objects situated at unequal distances into an exact 
line. From the very fact of their distances bein^ so unequal, it 
is impossible that the unaided eye should perceive them with 
equal distinctness. The shorter the barrel the greater becomes 
tnid difficulty, from the want of proper radial length between the 
breech and the muzzle-sights. Besides these difficulties, the 
learned Professor adverted to the annoyance which every rifleman 
xnust have experienced at times from the radiation of bright sun- 
light from the muzzle-sight. He proposed to obviate all these 
evils by the application to the barrel of a short telescope (about 
a foot long), furnished internally with cross wires. By this 
means he rightly maintained that: — there were but two objects to 
be dealt with, the cross wires and the image of the object aimed 
at, both at the same distance from the eye : — that the accuracy 
in aiming depending on the power of the telescope, the shortest 
barrel would be thus rendered equal to the longest :— that the 
system of wires being in view at once, affi)rd a convenient scale 
tJbr estimating intermediate distances: finally, that the wires 
eould not be aflected by any phase of sunshine. Professor Smyth 
did not advert to the American arrangement, a modification of 
which has been above described, and is far nearer perfection than 
the one suggested by him ; nor was he aware, as he stated at 
the meeting, that Captain Davidson, of the Bombay army, had 
carried the subject much further than himself, aided by Dickson, 
a gumnaker, and Adie, an optician, both of Edinbui'gh. 
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notice, and replaced by the ordinary sights. For 
the purpose above specified, such is its utility that, 
attached to a really good rifle, and with the further 
assistance of a proper rest, it will, on a calm day, 
enable an indifferent shot, to throw every bullet into 
a circle of two inches in diameter at 200 yards, 
and into a circle of nine inches diameter at 450. 
Any aberration beyond that, in either case, may 
be considered as attributable either to defective 
loading or to want of skill on the part of the marks- 
man. 
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Many attempts have of late years been made to 
devise a feasible plan whereby the position of each 
shot upon the target can be recorded without the 
intervention of a marker. 

The present system is clumsy, expensive, and 
inconvenient, and its adoption is frequently attended 
with casualties, which I have known, on two occa- 
sions^ to result in the death of the unfortunate 
markers, although in each instance protected by an 
iron-plated house. 

Lieutenant Chevalier, of the 1st West India Regi- 
ment, has patented a very ingenious and effectual 
mode of constructing a target which answers per- 
fectly all the exigencies of die case. He dispenses 
entirely ^th the services of a marker, and yet 
enables the shooter to note unerringly, by means of 
a, small dial at his side, the exact position of every 
hit he may make, at whatever range he may be prac- 
tising. It is immaterial, too, whether the target be 
stationary (as usual), or made to traverse the' line 
of flight of the projectile; it will in either case record 
with unimpeachable fidelity the striking of the bullet 
upon any section of the target. 
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It is unimportant of what size the target may faev or 
whether composed of iron, steel, or other materiaH 
the surface is divided into a central division, orbuUV 
eye, and any convenient number of surrounding 
parts. At the place of firing, a small portable 
target, or signal-board, is set up, the face of whdcb 
is divided into the same number of divisions as tbe 
practice target. Each of the divisions of the lai^ge 
target and of the small signal-board are connected 
by means of a very small electric conducting-wire, 
and the whole number of wires are in separate con- 
nexion with a battery. 

£ach part of the large target is in a state of insu- 
lation from the galvanic battery until struck or hit, 
when immediately a " circuit," or electric connexion, 
is made, and a current of electricity traverses the 
wire, corresponding with that division or part, im- 
mediately causing a signal-needle, or pointer, upon 
the division, or corresponding part, to deflect or 
vibrate. 

Thus the necessity of markers, or signal-men, is 
entirely obviated, and the individual firing, sees by 
merely glancing at the indicator, which part of the 
target he has hit; this enables him at once to cor- 
rect any defect in his aim, and the register of the 
hits will thus be most faithfully kept. 

As it will be obviously unnecessary for any one 
to be nearer the target than the firing party, no 
accident can occur; neither will it be necessary to 
cease firing occasionally, for the purpose of recolonr- 
ing the target, as the indicator must show every hit 
with faultless precision. 

Nothing can l)e more simple than the mode of 
increasing or diminishing the distance. At each 
station a small box, containing the requisite number 
of wire connexions, is deposited in the earth, and it 
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is oxAy necessary to attach these wires to the indi- 
cflitor, which is just as portable as any ordinary 
table clock. The operation of connecting the wires 
cun be performed in less than a minute. 

ii>ieutenant Chevalier has also devised a simple 
pla» for arresting the flight of a ballet as soon as it 
touches the ground; ricochets can by this means be 
entirely prevented. 



EXPLANATION 

OF THE 

FIGUBES ON THE OPPOSITE PAGE. 



In order to render the matter in the following 
chapter more clearly intelligible, I have introduced 
the annexed woodcut^ of which the following is a 
description : — 

Fig. 1 represents the trajectory of the Enfield rifle at dif- 
ferent distances, and is intended to show the necessity of aiming 
accurately when the rifle has a high trigectory. 

In Fi^. 2, a representation is given of a detachment march- 
ing uninjured under fire, which, owing to the elevation of the 
trtyectory, is taking efiect further in their rear. 

In Fig. 3, the line A D indicates the axis of the rifle ; A C 
the line of sight ; and A B the trajectory or path described by 
the bullet. 

E F is a horizontal line, on which the shooter is supposed to 
be standing. 
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HOW TO USE THE RIFLE. 



I WILL now presume that the reader, having pro- 
vided himself with a weapon suitable to his parti- 
cular purpose, is desirous of becoming proficient in 
its use. It may, therefore, be satisfactory to him to 
be informed at the outset, that any roan who has no 
defect in his eyesight and is not more than ordinarily 
nervous, can, by dint of practice, become a good 
rifle shot. The keener his eye, the steadier his hand, 
and the sounder his judgment, so much less will be 
the difficulty he will experience. 

He will do well to master the rudimentary theo- 
retical principles of projectiles, which, so far as will 
be sufficient for the present purpose, are readily 
comprehensible. 

Nothing can be devised better for this end, than 
the course of instruction pursued at the Hythe 
School of Musketry, as the results attained at that 
admirable institution satisfactorily attest. 

The teacher first commences his course by ex- 
plaining the construction of the barrel, showing that 
its upper surface does not lie in the same direction 
as the bore. He then proceeds to show that the 
axis of the barrel is an imaginary line along the 
centre of the bore. It denotes the course taken by 
the centre of the bullet whilst under the influence 
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of the exploded powder, and the distance and di- 
rection in which it is guided in its flight. 

The line of fire is the direction in which the 
bullet would fly, and with a uniform velocity, were 
it not impeded by the resistance of the atmosphere 
and drawn down from it by the force of gravity. 

The atmosphere consisting of a mnltitude of 
small particles, cannot be moved aside by the bullet^ 
without imparting to it some degree of reactionary 
force, and so reducing, at every moment, the velocity 
of its flight. 

The force of gravity commences to act upon the 
bullet as soon as it quits the muzzle, drawing it 
towards the ground with greater velocity, the longer 
it is exposed to its influence. 

These two distinct motions, the one increasing as 
the other diminishes, cause the bullet to move in a 
curved line, called the "trajectory." For a short 
distance, in consequence of the great velocity of the 
bullet in its forward motion, and the comparatively 
slight influence of gravitation, the course of the 
bullet scarcely deviates from the line of fire, but 
the curve increases more and more in proportion as 
its distance from the muzzle increases. 

The next thing taught, is, that if the axis of the 
piece be directed upon an object, the bullet v^iii 
never hit it, but will always pass below it ; by ex- 
periment, it has been found that at 100 yards it 
will pass about one foot five inches below it 

To hit a mark at 100 yards, it will therefore be 
necessary that the line of fire should be directed to 
a point 1 foot 5 inches above the mark ; in which 
case the trajectory, conforming to the movement of 
the line of fire, will also be raised 1 foot 5 inches, 
and the bullet will strike the object 

To aim with accuracy, it is necessary that the 
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sights shonld be carefully aligned between the eye 
and the mark. If the sights, however, on the upper 
surface of the barrel were so constructed as to be 
in the same direction, or parallel to the axis, it 
would then be necessary at 100 yards to aim 1 
foot 5 inches above the mark ; but, in so doing, the 
eye would lose sight of the object, and would be- 
sides be uncertain as to the correctness of the 
elevation. The height of the lowest back<sight of 
all rifles is, therefore, so arranged that when aim is 
taken straight upon an object at 100 yards, the 
axis of the piece receives the necessary degree of 
elevation. 

As at the distance of 100 yards, and indeed at all 
otber distances, the line of fire must be directed as 
much above the object as the bullet passes below 
the liiie of fire at those distances, and in order that 
correct aim may be taken at the mark at all dis- 
tances, the back-sight is made capable of adjust- 
ment, so that it is thus available for all ranges. 

The effect of wind must also be attentively 
studied ; when blowing from the right, it will blow 
th^ bullet towards the left of the mark, and vice versa. 
When from the front, it will slightly reduce the 
speed of the bullet, and when from the rear increase 
it, causing in the first instance a reduction, and in 
the latter an increase of the range. A front, or rear 
wind does not, however, produce so much effect as a 
side wind ; the pupil, in short, must be guided 
entirely by his own experience in making allow- 
ance for wind, as no fixed rules can be laid down 
for his guidance. If the wind, for instance, be 
blowing from the left, he must aim a little to the 
left of the mark ; if he find that the shot still strikes 
to the right, he must make a little more allowance 
for the next shot. 
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When these various matters are properly 
stood, there will be litde difficulty in comprehending 
the causes of uncertain firing with the old smooth- 
bored musket, nor the means by which these defects 
have been obviated by the introduction of lifled 
barrels. 

The chief cause of error, in the smooth-bored 
musket, as I have already explained, was the excess 
of windage. 

The elongated bullet now used with the rifle mus- 
ket, besides being better adapted by its shape, for 
passing through the air, is so contrived that in its pas- 
sage out of the barrel all windage is done away mtfa« 
It enters the barrel easily, but on the explosion taking 
I place, the pressure of the air in front, and the force 

! of the explosion behind, have the effect of dilatiog 

the cylindrical portion of the bullet, so as to make it 
fit the barrel tightly, precisely in the same way .^lat 
compressing an india-rubber ball at the opposite 
ends would widen its other diameter, and so enlaiige 
its lateral dimensions. 

By this means windage is completely abolished, 
and the whole force of the explosion acts upon die 
bullet in the same direction, giving it increased 
velocity, at the same time avoiding any of those 
irregularities which take place during the passage of 
a spherical bullet through a smooth-bore barrel. 

But besides these irregularities tending to give the 
spherical bullet a wrong direction, there is another 
cause calculated to influence it during its flight If 
a bullet were passing through the air, and by some 
accident had a hollow or unevenness on one side, 
this would ireceive the pressure of the atmosphere in 
a particular direction, tending to divert the bullet 
from its true course. 

The present elongated regulation bullet would be 
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eqaajlly, if not more, affeoted by any snch uneven- 
neaft on its surface if fired from a smooth barrel, 
buti^ben fired out of a rifled barrel, any error aris- 
ing Irom this cause is corrected. 

The rifled barrel contains three or more spiral 
grooves, constructed in such a manner that the groove 
oo the left side at the breech makes a half turn over 
die barrel) and appears on the right side of the 
muzzle, and the other grooves make a half tuni in 
the barrel, passing over like a female screw from left 
to right. 

When the bullet expands by the explosion of the 
powder, it is not only made to fit the barrel tightly, 
but its cylindrical surface is moulded into the grooves 
in such a way that during its passage through the 
baanrel it is constrained to turn with the grooves, and 
so reoeives a spinning movement round its longer 
a::^, which continues during the remainder of its 
flight. This not only prevents rotation in any other 
direction, but is in itself a rotation calculated to 
ensure accuracy of flight, by constantly presenting 
any^ imperfection of surface to the air in opposite 
directions. 

The only object of rifling a barrel is to correct 
tlie flight of the bullet ; it is altogether a fallacy to 
suppose that it produces either greater range or 
velocity. 

The pupil having formed some idea of the 
laws which regulate the flight of projectiles, and 
having mastered the rules laid down for his guidance 
at the moment of firing, must now learn that the 
accuracy of his fire is not dependent on these causes 
alone, but also on the attention paid by him to the 
adjustment of the sights. 

Very few rifles when they come from the maker 
are accurately sighted as to elevation, the marks 

M 
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denoting the height to which the sliding bar dioild 
be raised for different distanoes are seldom exactly 
in the right place, nar are they always in the proper 
line. If the back-sight be too much to the right, the 
rifle will carry to the rig^t, if the fore-sight is to the 
right, it will carry to the left; these defects must be 
rectified either by aiming in the contrary direeticm, 
or by having the sight altered. 

If the pull of the trigger be too hard, it will alter 
the direction of the arm whilst firing. This is easily 
remedied. 

The explosion of the powder when it drives the 
bullet out of the barrel, communicates at the same 
time a certain motion, called recoil, to the arm itself. 
The bullet quits the muzzle in the direction of the 
line of fire; the recoil taking place exactly in an 
opposite direction. Now, the stock being bent 
downwards to enable the eye to glance along the 
barrel, the point of resistance (that is the shoulder) 
is consequently beneath the line of recoil, hence 
the explosion has a tendency to throw the mnzzle 
up, and thereby send the bullet high. The lower 
the point of resistance the more the rifle will fly up, 
and for this reason the centre of the heel plate, 
and not the toe of the butt, should be firmly pressed 
to the shoulder. 

When the sun is shining from the left, it lightens 
up the left side of the fore-sight and the right side 
of the notch of the back-sight. In taking aim, one 
is sometimes apt to be guided by these brilliant 
spots instead of by the real centres of the notches, 
and the result is diat the axis will be directed to 
the right When, on the other hand, the sun is on 
the right, we are liable to aim too moch to the lefL 

If an object fired at be in motion, whether it be a 
man walking ot a horse galloping, it must necessa- 
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riLv pasB over a certain distanee between the, mo- 
ttieut of discharge and the time the bullet reaches 
iti If it be moving from left to right, or from right 
to left^ the aim must be taken a little to the front 
o€ the objeot in questioBy but how much, must de- 
pend on the rate at which it is moring, as well 
as on the distance, and the consequent time the 
bullet will take to traveL Experience must guide 
the judgment in this matter, as no fixed rule can be 
laid down. 

It has been ascertained that if the rifled musket, 
pattern 185S, be fired with the elevation due to 600 
yards at an object 570 yaids off, the bullet will strike 
2rSS feet above the mark ; if the musket . be fired 
Tviththe same elevation at the distance of 630 yards, 
the bullet will strike 2*54 feet below the mark, show- 
ing that an error of 30 yards in the appreciation of 
distance would cause the figure of a man to be struck 
either in the head or feet, according as the error 
happened to be under or over the correct distance. 
When firing with the 300 yards sight, the bullet will 
take as much as 68*50 yards to fall half the height 
of a man, owing to the trajectory of 300 yards being 
less curved than that of 600 yards. At 800 and 900 
yards, the curve being still greater, the same fall 
would take place in passing over a much shorter 
distance, consequently the greater the distance the 
greater the necessity for determining it accurately. 
As, however, we cannot always be certain of distances 
in the field, it is preferable when practising, to give 
the first shot an elevation rather wider than over 
tlie correct one ; the sliot will then strike the ground 
before reaching the object, and may possibly hit in 
its ricochet. By watching the effect of this shot, 
.whidi may generally be ascertained by observing 
the dust thrown up when the bullet stxikes tho^ 
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ground, we can adjust the sliding bar by raising it 
higher or lower, aecordiDg>as the iirst shot has <traek 
short of or beyond the object. 

Simple or superfluous though it may appear, one 
of the first lessons should consist of the follomag 
practice at a target about 18 inches in diauteter, 
and at a distance of ten or twelve paces. Hanug^ 
put a small copper thimble, or a percussion -cap 
from which the composition has been removed, upon 
the nipple, the pupil should raise the rifle- (pre- 
viously cocked) steadily to his shoulder, and, while 
closing the left eye,look intently with the right, kloug 
the first sight to the more distant one, the gtasse 
being fixed upon the mark however, and n&tim 
the sight, and the muzzle being raised above t^ 
bull's-eye.* The rifle should now be steadily 
lowered, and at the instant that the more distiiit 
sight covers the centre of the bulFs-eye, the motton 
should be arrested, the centre of the heel-plate, as 
above directed, firmly pressed against the masek^ of 
the shoulder, and the trigger simultaneously pulled. 
All delay is bad, when once the aim has been deafly 
got. After the cock has fallen on the nipple, the 
eye should still look, for the space of a second at 
least, as fixedly as before upon the target, noting 
carefully the deflection on each occasion. Easy as 
this may seem, it will be found that, to do it without 
flinching, and without an involuntary wink, requires 
some considerable practice. When that amount of 
proficiency is attained, the same process should be 
repeated with caps, proceeding gradually to the use 
of a few grains of powder, increasing the charge to 
two or three drachms. When the slightest tremor 
is no longer felt at the critical moment of the ex« 

* A much better aim can be thus taken than by the ordinary 
method of raising the rifle to the mark. 
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plosion, a bullet, with a very small charge of powder, 
may be ventured upon. By degrees the shooter will 
fiu^ himself acquiring confidence, and having re- 
pcat^edly struck the target at a dozen yards with 
half> a drachm of powder, he will find the same feat 
pr^eiicable enough at 20, 50, and, finally, at 100 
yar4s, with 1 drachm or l|- drachms. Having pro- 
ceeded so far, he will do well to continue working 
daily at the latter range for some weeks, until he 
cap make ceii;ain of raising his rifle to the *^ present,'' 
and of striking the bulPs-eye almost at the same 
moi3Q#nt. He may then progressively extend his 
distance by 20 or 25 yards at a time, till he has 
reaiohed the extremest limits at which good shooting 
can be calculated upon. 

He may consider himself somewhat above an 
average shot, when, at 50 yards, he can feel sure of 
making twenty hits all within a circle of 5 inches 
diameter; at 100 yaSrds, within a circle of 10 inches ; 
at 200 yardsf within a circle of 20 inches, and so on, 
up to 1000 yards ; at that range, if he can be certain 
of putting ten bullets in succession within a circle 
of 8 feet diameter, he will do as much as any one 
need hope to achieve. I am told, however, by those 
who have witnessed the feat, that General Hay, the 
Superintendent of the School of Musketry at Hythe, 
can stand with his back to the target, and wheeling 
suddenly round, at the same moment, deliver his 
fire and be tolerably certain of striking the bnll's-eye 
within three feet of the centre, at 1100 yards! In 
order that the difficulty of such a performance may 
be properly appreciated, I annex a small wood-cut, 
representing the exact apparent size, at eleven hun- 
dred yards, on a clear day in this climate, of r— - 
% target 25 feet square, with a 6-feet bull's- -- gg 4 '-''-i-> 
3ye marked upon it. The minute figure at the side 
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of the target gives the appearance of a man six feet 
high at the same range. 

There are manj apparently trifling and non- 
essential points to be attended to in rifle-shooting, 
'^vhich a tyro is little apt to heed. These I shall 
now proceed to enumerate. A very important matter 
to be kept in mind while practising at the target, is 
the charge of powder. It cannot be too strongly 
inculcated that, after careful trial, the proper charge 
for a particular rifle having been once determined 
upon, that charge ought never to be diminished or 
increased even by a grain. When the greatest pos- 
sible accuracy is required in shooting, it is well 
worth while to weigh each charge in a delicate 
balance, and subsequently to enclose it in a small dry 
glass or metal tube, carefully securing it with a cork 
or stopper. If this process be deemed too tedious, 
a small brass eharger should be used, slightly 
" heaped" each time that it is filled ; it should then 
be tapped gently at the^hottom, so as to shake off the 
superfluous grains, leaving the measure exactly 
filled. Care should be taken that no extraneous 
matters get mixed up with the powder, as every 
particle of that sort, however small, will diminish 
more or less the momentum of the bullet, causing it 
to strike low, for, besides displacing a certain bulk 
of powder, any extraneous matter of the kind pre- 
vents the due and regular ignition of the charge. 

Of all the different descriptions of cartridge 
now in vogue, few will be found to excel those 
of Captain Norton, called the Gossamer, or Seam- 
less Cartridges. They are neat, handy, and com- 
pact. He invented them originally in 1835, but has 
perfected them more recently. As now manufactured, 
they are formed of thin tough paper, covered with 
cotton net. Iflfmaking them, the paper is first placed 
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nfith its centre on the point of a mandrel or former, 
and tbe net in the same manner over the paper ; both 
together are then pushed into the tube-mould, tbe 
ends are drawn down, and the mandrel withdrawn ; tbe 
powder (or guncotton) is tlien put in, and the ends of 
the paper and net are tied up. • In preparing it for 
Sbarp^s breech-loader, Gapt Norton places a little 
guncotton first in the lower end of the cartridge, and 
gunpowder oyer the cotton ; the fire from the cap is 
sure to fire the cotton-, bat not always so sure of firing 
the gunpowder through the thin paper. On firing 
this cartridge, tbe net is carried out of the barrel of 
tbe gun, and resembles a fine brass wire net, no 
residue whateTcr being left in the barrel of the gun. 
This cartridge ought forthwith to be adopted into 
tbe service.* It would materiallj tend to improve 
the shooting for one thing, as the exact charge 
would then be sure to be put into the barrel. 

It has frequently been remarked that, when using 
a loose charge, the best shooting was at the com- 
mencement of the practice, when the fiask was f^l. 
This arises from the common habit of filling a fla^k 
when about three parts empty. The dust, smaller 
grains, &c. thus collect at the bottom, and the'fo^ce 
of each latter discharge is proportionably feeble^ 

The ballets require also considerable attentioi); 
there is some little art in casting them propjerl]^'^ 
even in holding the mould at a proper angle to the 
lip of the ladle; but as any apparatus like the 
machinery at Woolwich, for compressing them, 
would be too costly for private individuals, and as 
the only effectual substitute, a fiy-press, would be 
too cumbersome, we must still be content with the 
old system of running them ilfito brass or gun*metal 

• These cartridges are procnraote at Leetcb's, 68, Margaret- 
street, Kegent-street, W. 
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•moulds. The lead for the purpose should be as 
fpure as possible (good pig-lead is the best); it 
should not be over-heated, and yet if not sufficietttlj 
hot, the ball will be irregular and full of cavities. 
There is a particular temperature, only to be ascer- 
tained after a little experience, at which the lead 
flows freely. It is well, when casting a quantity, 
to have a ladle containing 10 or 14 lbs. kept at 
this heat, using a much smaller one to fill the 
moulds, which should be provided with a long ^'get," 
or channel for the lead to pour through. The 
moulds should invariably be made to fill from £he 
base. When a number of bullets have been cast, 
they should each be successively struck through a 
sieel gauge of the precise intended diameter; or, 
what is still better, having been previously oiled, 
they should be placed in a polished steel die, of the 
precise dimensions of the perfect bullet; a steel 
cylinder, accurately fitting the cylindrical portion of 
the die, should then be applied to the base of the 
bullet now filling the upper part of the die, and 
struck sharply with a light hammer or mallet. The 
bullet will thus be compressed, and many internal 
inequalities it previously had, will be removed, 
besides which, its external surface will be smoothed 
>r polished — ^no unimportant consideration.* 

It has been found that if there be any cavity or 
irregularity in a bullet, it will in its flight, inva- 
riably deviate towards that side where the centre of 
^avity rests when the bullet is placed in the barrel. 
If the centre of gravity be to the left, the aberration 
will be to the left, and vice versa. If the centre of 

* Major Nuthall has lately patented by far tbe neatest and most 
perfect mstrument yet devised, for swedging bullets. It works 
admirably, takes little room in a gun case, and can also be used 
for turning in tbe ends of the shot cartridges for breecb-loaders. 
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^s^ity be above, it will cause an increase of range, 
if belQ.w, it will diminish it. 

, .Having gone through this process, the bullets 
sbould be carefully weighed and sorted ; those that 
turn put to be of the standard weight being placed 
in ^ box by themselves, and reserved for special 
occasions, those of medium weight being kept apart, 
t^hile the lightest of all may be either re-melted or 
u^d for ordinary- shooting. Any bullet that has 
bee.n>cast in a perfectly cold mould should be re* 
jeelted, as it is pretty certain to contain many cavi- 
ties in the interior and on the sur&ce. It is a good 
pla^ before casting, to stir a little grease into the 
molten lead, and then with the blade of an old knife 
to remove any dross or rubbish that may be floating 
on .il;s sui^ace, which will thus be left bright and 
clqa^!.^ Each successive casting renders the metal 
harder, and in that case, as also if there be ev^n a 
slight admixture of tin, solder, or zinc in the lead, 
it is quite unfit for the manufacture of projectiles 
for accurate shooting. 

The best material for patches is old lawn or old 
cambric ; previous to use, it should be lightly greased 
all over on one side with spermaceti ointment, spread 
dv^r it with a palette knife, and folded until it forms 
a square rather larger than the intended patch. In 
this state it should be pressed under a heavy weight 
between two boards for some hours ; then by means 
of. a sharp punch^ and mallet, fifteen or twenty 
patches may be cut by a blow at once. In using 
them it is only necessary to lay one, greased side 
downwards, upon the muzzle, to place the base of the 
bulletupon its centre, and then to push the two gently 
into the barrel. One end of the loading-rod, having 

* The diameter of the ptmch should be rather more than 
doable that of the base of the bullet. 
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a cavity exactly fitting the upper part of the boilet, 
should now be applied, and the bullet pushed home 
at one thrust, without any. blow or violence. There 
is no difficulty in this if the bullet fit properly and 
the bore be clean ; but no violence should on any 
account ever be used, a^ besides notching and in- 
denting the bullet, it is almost certain to cause a 
deflection of its axis, and besides that,^ to cake the 
powder in the chamber. The instant the bullet is 
felt to have reached the powder, the rod should be 
withdrawn — no second stroke, however light, ^oald 
be given. Nothing is more common, both in the 
use of shot-guns tuud rifles, than to see the shooter 
ramming and thumping at the charge, as if desirous 
of compressing it into the smallest compass. This 
\s a great mistake ; the force exerted by the powder 
will always be greater if the grains be left un crushed 
than if they be mealed or caked together. Of coarse 
no space must be left between the bullet or the wad 
of the shot-gun and the powder ; they should rest 
evenly upon its surface. 

The foregoing remarks i^ply only to muzzle- 
loaders ; in the breech-loader^ the charge accurately 
Tvxiglied or measured, being contained in a cartridge^ 
the powder and ball are both infallibly introduced 
into the receptacle intended for them in a proper 
state and position. 

American riflemen attach much importance, at 
shootiug matches, to wiping out the barrel after every 
discharge. For this purpose the shooter is provided 
with a number bf pieces of rag (the material pre- 
ferred being " cotton flannel "), each about 2 inches 
Bquare ; one of these being twisted round a rod kept 
for the purpose, is passed up and down the barrel 
after each shot, care being taken never to use the 
same rag twice until it has been thoroughly washed. 
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In England so much nicety is not considered essen- 
tial even in match-shooting, but there can be little 
donbt that the occasional removal of the products 
of combustion is very desirable. 

In America also^ those who make a profession of 
match-shooting, in order to ascertain the strength 
and direction of the wind, commonly use a number 
of small flags made of twilled cotton, 6 feet long 
and 2 inches wide, hemmed at both edges, and 
fastened to the tops of poles 7 feet high ; these are 
stationed at about 50 yards apart, nearly in a line 
between the shooter and the target There is con- 
siderable art, combined with judgment and memory, 
in the use of these flags. In my opinion, however, 
all adventitious aids should be rejected from target 
practice if they are such as cannot be made available 
in actual service. It is of little advantage for a man 
to be able to hit a mark with moderate, or even with 
unerring precision, if he can make no use of his skill 
against an enemy, or is powerless to strike down a 
bounding stag at 100 or 150 yards. 

It will frequently occur, either from a derangement 
of the sights, a high wind, or some other accidental 
circumstance, that in the course of a day's shooting 
a preponderance of shots will be found to strike a 
point to the right or left, above or below the object 
aimed at ; this generally will be found to arise eithel 
from an accidental displacement of the muzzle-sight, 
or from a current of air blowing across the line of 
flight of the ball. To rectify or obviate this in the 
former case, the piece of steel which supports the 
sight, and slides in a dovetail cut upon the barrel, at 
right angles to its length, ought to be finely gradu- 
ated in tenths and fiftieths of an inch ; it should 
move freely to the right or left by the aid of a small 
screw.«and the marksman should ascertain by re- 
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peated experiments, at different ranges, how great a 
deflexion of the bullet, one way or the other; is 
caused by moving the sight one of these divisions. 
Supposing the breech-sight to be three feet disttmt 
from the muzzle-sight, and the latter to be moved 
one-fiftieth of an inch to the right of the Hne of aim, 
it is obvious that the bullet th^fh fired will be as many 
times 1-50 inch to the right of the previous bullet as 
there are yards in the range fired over; thus, at 600 
yards, this will amount to four inches. In a similar 
manner it will be found of advantage to have the 
breech-sight finely graduated, for lateral adjustment, 
and the efiect of the variation of each degree ealcn- 
lated for various distances. 

When the wind blows in gusts or puffs across the 
line of fire, it is very difficult to make even Mr 
practice ; the best plan to ascertain the average 
strength of the wind on such occasions, is to fire 
half a dozen trial-shots, aiming from a rest, carefully 
und exactly at the bulPs-eye: observing the effect of 
the wind on the six bullets, measure the distance of 
each shot firom the point aimed at, and divide that 
by six. The quotient will be the distance of the 
point, in an opposite direction from the bullVeye, at 
which aim ought to be taken to counteract the effect 
of the wind. 

The " bead-sight," however great its advantages 
for target practice, is hardly so well adapted for 
general use as the << knife-edge^' sight for the muzzle 
of a rifle. It consists, as its name implies, of a 
minute bead or ball of steel, supported upon a 
slender needle-like stem. It must of necessity be 
covered over by an arched shade, or the slightest 
touch would bend or break it off, whereas the ^'knife- 
edge," if properly filed, and of sufficient length in 
the line of the barreU will stand much rough usage 
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"^it^ut great risk of being materially damaged* 
Xhe exact centre of the upper surface of the barrel 
sbiQuld be ascertained with mathematical precision, 
^Bd it.is well to have it indicated by a line about an 
iiich in length, cut with a diamond, atid filled in 
wiA gold wire. 

VWith a heavy rifle, the left hand should be held 
"^ell. forward, about 10 inches in advance of the 
guard, and not close to the lock, as with a shot-gun — 
ilfxe }eft elbow nearly under the barrel. A hook to 
tW after-part of the guard will be found a useful 
he^^. to the right hand in firing either from the 
sbouldcr or a rest. 

As regards the position of the marksman when 
filing,, the left side should be advanced a little to- 
wards the target, the left foot supporting the- weight 
of the body, the right foot not too far back. The 
heel-plate of the rifle should be firmly pressed against 
the deltoid muscle of the shoulder — not in the 
American fashion, against the biceps of the right 
arm. Just before the muzzle-sight is made to cut 
the centre of the bull's-eye, the breath should be 
held; in pulling the trigger, the forefinger alone 
should act, the arm and wrist being stationary, and 
there should indeed be no movement whatever of 
the body until the precise result of the shot has 
b^en. noted. Nothing accustoms the shooter more to 
steadiness than this habit of holding the rifle to the 
shoulder after he has delivered his fire. 

. When the day's practice is over, the rifle should 
be cleaned at once, and not put away either loaded 
or foul. It should never be washed out with 
water, but simply be wiped thoroughly with suc- 
cessive pieces of oiled rag, and lightly oiled inside 
ai^d out. Purified neat's-foot oil should alone 
be used for lock or barrel. It is not a difficult 
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matter to prepare. Having obtained the dearest 
and freshest that can be procured, shake up a smal] 
quantity, say half a pint, with a quarter of an ounce 
of animal charcoal, filter it twice, then take the fil- 
tered oil, pour it into a flat white glass bottle, drop 
into the bottle a few strips of sheet-lead, previously 
scraped or rubbed bright, and place the whole for a 
few weeks on a shelf exposed to a strong sunlight. 
At the end of that time all the impurities will have 
subsided, or be found adhering to the lead, and the 
clear liquor, now as colourless as water, may be 
poured off and reserved for use. 

The best practice-target is one made of east* 
iron, about six feet high, 24 inches wide and two to 
three inches thick. Nothing can be much worse 
than those issued by the Ordnance Department for 
the army ; they consist of an iron frame, covered 
with white cotton, and divided by black lines into 
three equal compartments, upper, centre, and lower, 
the centre division having a bull's-eye eight inches 
in diameter in its centre, surrounded at two inches' 
distance by a circle an inch broad. Erected gene- 
rally on an open ground, with no object behind to 
detach them from tho surrounding scenery, and of 
so flimsy a texture as to be speedily torn to rags, it 
soon becomes impossible to observe where they have 
been hit. Were they made of stout ^canvass, with 
cartridge paper pasted over them, and that renewed 
as required, they would be far better in all respects, 
and would then last for a long time. 

The French use a similar target, 6 ft. 6| in. high, 
by 22 in. wide, the centre being indicated by a circle 
about seven inches in diameter ; the horizontal divi- 
sions, however, show the degrees of elevation or de- 
pression required for different distances in firing. 
Their advanced soldiers use a plain taxget only. 
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having no other mark but the circle, and for pkit^on 
or division firing their target is six feet square; be- 
sides these, they have one made moveable, rutitiing 
upon wheels to and fro in front of the firing party. 

Where a solid iron target cannot be obtained, one 
constructed of stout oak planks, covered vfidk sheet 
iron, or a deal packing-case, 6 ft. by 2 ft., and 2 or 
3 ft. thick, tightly filled with " cotton-vraste," will 
answer the purpose very well, and the latter one will 
have the advantage of preserving the bullets^ whiiih 
are usually shattered to pieces against oast iron. 

Whatever target is adopted, it will be found ad- 
visable at each time of practice, to make use of a 
card bearing a printed representation of the target, 
like the one represented at page 133, and divided to 
scale in a similar manner. Upon this, each shot 
can be pricked off, and an accurate, register may 
thus be kept of every day's performance. 

When some proficiency has been acquired at target 
practice, the next important lessons are those by 
which the power to estimate distance accurately is 
acquired. For this purpose the little instrument 
(made by Holtzapffel,of Charing-cross), used by the 
School of Musketry at Hythe, is an excellent help ; 
it may be useful to bear in mind, too, that with the 
regulation rifle in hand — 

At 1 00 yards, the sword-bar covers a man six feet 

high from the feet to the shoulder ; 
At 150 yards, it will cover him to the tuft of the 

shako ; 
At 200 yards, the swivel screw-head will cover a 

man to his shoulder ; 
At 250 yards, to the tuft of the. shako. 

It is well also to remember that at 50 yards a man 
six feet high is diminished to an inch ; at 100, to 
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hsM an inch ; at 200, to a quarter of an inch ; at 400, 
to one^eighth of an inch. 

When the beginner can not only shoot tolerably 
from the shoulder, but has acquired the knack of 
estimating distances, he should vary his practice by 
firing in different attitudes — as lying on the face and 
back, kneeling or sitting. In some of these postures, 
great steadiness will be gained by passing the sling 
of the rifle over the left arm and elbow, and when 
iiring in a recumbent position, by passing the sling 
over the right foot, and pressing firmly against it; 
in. that case the butt of the stock cannot be held to 
the hollow of the shoulder, but must be made to rest 
upon the chest while taking aim. 

In rifle-shooting most persons find it easier to aim 
^ilb the right eye alone than with both eyes open ; 
the. latter, however, is a far better mode of shooting 
at moving objects and at short ranges, and the art 
is not difficult to acquire after some few trials. The 
chief requisite is to bend the neck, holding the head 
well over, and pressing the cheek firmly against the 
stock, so that the muzzle-sight shall be exactly 
opposite the centre of the forehead. The young 
rifleman should not merely content himself with 
fimig now and then at a target in the summer, he 
should practise as well in stormy weather, in rain, 
and during snow. By that means he will learn how 
to make allowance for the force of the wind, which 
always exerts much influence over the direction of 
the bullet, especially at long ranges, and also for 
the peculiar refraction caused both by rain and 
i^now. It will be found, too, that it is more difficult 
to shoot with accuracy over water and over tracts of 
swampy land than over level sands or sward. 

It is not advisable for a beginner to change his 
weapon ; having once made his selection of a par- 

N 
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ticular arm, tested the adjustment of the sights, and 
accustomed himself to the pull of the trigger, &c., 
he should continue to work sedulously with it until 
he has perfect command over it. 

If the rifle be found to throw its shots continually 
to the right, the breech-sight should be moTed gradu- 
ally to the left, and the muzzle-sight to the right, 
and of counse the reverse of this operation will be 
necessary to cure the opposite evil. But, when 
once adjusted, the sights should be as little touched 
or tampered with as possible. A very common 
cause of bad shooting is the excessive stiffness of 
the trigger. I do not much advocate the use of liair- 
triggers^ as they are apt to get easily oat of order, 
and I consider that an ordinary trigger, requiring a 
pull of from 2 to 4 lbs,, is preferable on every ac- 
count. There is a kind of trigger which may be of 
service to those who object to the sudden liberation 
of the tumbler occasioned by the one commonly in 
use ; its action, from the curvilinear form of that 
part which presses against the scear, is gradual, and 
it may be used with advantage by those whose aim 
is apt to be disconcerted by what may be termed a 
sudden or a jerking pull. It is the invention of 
Captain Harris, of the Royal Marines. 

In letting the lock down from full to half-cock, let 
it be an invariable rule to allow the cock to descend 
almost upon the nipple, and then to raise it to the 
kalf-cock till the click is heard. Never, under any 
circumstances, cock a rifle until the moment before 
jovL intend to fire it ; but remember that it is far 
'iafer, at all times, even to carry a loaded gun at 
. 'iiill-cock than with the cock down upon the cap — a 
' practice which is annually a more fertile cause of 

d accidents than any other, except that still more 
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Stupid and senseless habit of pointing a gun at 
another person in joke. 

Two golden rules on this subject should ever be 
borne in mind :— 

Never point a gun, vrhether loaded or not, at any 
animal whose life you have not deliberately resolved 
to take. 

Never take the life of any creature that is harm- 
less when alive and useless when dead. 

In order that the learner may become a really 
good rifle shot, it is advisable that he should under- 
stand not only the rudimentary principles of the 
laws of projectiles, but also the purpose for which 
the system of rifling was introduced; with this view 
I have annexed at the end of this volume a list of 
authors who have treated the subject scientifically. 

It is hardly accessary to repeat that every missile, 
whether forcibly projected from a gun-barrel, or in 
any other manner impelled through the air, is par- 
tiaJly arrested by the power of gravity and by atmo- 
spheric resistance ; the first of these causes operates 
in lowering the line of flight, the second diminishes 
its speed, and the two together, generate the curved 
line which constitutes the path of the bullet Besides 
this, however, every cast bullet has certain irregu- 
larities on its surface and in its internal stiucture, 
of themselves sufiicient through the resistance of 
the air to make it deviate from the line of aim. 
The rifle grooves, if properly cut, give the bullet 
a rotary motion upon its axis, and maintain that 
axis, coincident with its line of flight Each 
irregularity therefore in its structure, is by this 
means presented in regular succession to the action 
of gravity and of the air during its entire course. 
Every rifle bullet has thus two distinct motions, a for« 
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ward motion given by the explosion of the powder, 
and a spinning motion imparted by the spiral 
grooves through which it has passed. The fc^oe of 
gravity will act upon it in proportion to it« mass^ 
and its surface will be opposed by the air in pro- 
portion to its diameter and to the square of its 
velocity. The grooves of the rifle should only 
therefore, have such a twist as will set the ballet 
spinning on its axis without too greatly increasing 
its friction against the sides of the barrel. If tfie 
twist be too great, it will not only do this, but will 
cause the ball, during its flight, to ofier its varioug 
irregularities too rapidly to the action of gtuvity 
and of the air. 

Chapman, an intelligent American writer on this 
subject, states that at 2*20 yards, a rifle OQ-gange, 
^he barrel 85 diameters long, and projecting a flat- 
ended conical bullet weighing 140 grains, widi about 
60 grains of powder of moderate strength, and with 
a gaining or increasing twist, ending at one turn in 
4'2 inches, will send its bullet with less variation fB 
a side-wind than any other combination of calibre 
and twist. To produce the greatest eflect at 440 
yards, the calibre should be 80 to the pound, the 
twist ending at one turn in 39 inohes, and for a 
range of 660 yards a calibre of 70 to the pound 
uill be requisite, with a twist ending at one turn in 
30 inches. We cannot consequently expect any 
rifle, however carefully the sights may be adjusted, 
to perform with equal precision at all ranges. 

For very great distances a heavy bullet becomes 
indispensable, because if we suppose two bodies of 
(Itfi'erent sizes, but of equal density, to be moving 
through the air, and starting with the same velocity, 
the smaller will lose its momentum sooner than the 
kvge. A 60 or a 90-gauge rifle may perform beauti- 
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foll^^/up to 300 yards, but at ranges of 700, 800, or 
]XM)0» it could not for a moment compete with one 
made^ for instance, on General Jacob's principle, 
parrying a If oz. ball, unless indeed the bullet were 
for»ied upon Lancaster's pattern, whereby not only 
is all windage dispensed with, but a minimum sur- 
face is opposed to the air, and the projectile becomes, 
in fact, a short, blunt leaden arrow, or bolt. 
. In a perfectly calm atmosphere, bullets of 90-gauge 
may make good practice at a somewhat long range, 
but even a light breeze will be sufficient to sweep 
them far out of their proper course. The reason 
beiog simply that the momentum of a small bullet 
diminishes so rapidly as to render it incapable of 
uiaintaining its proper line of flight. It may, there- 
fore, be assumed as an indisputable fact, that for 
au^ ranges as 800 or 1000 yards, a small bore is 
comparatively useless. 

From what has been just stated, it will readily be 
understood how it is, that rifles of difierent calibres 
perform so variously at long ranges. Not only, too, 
should the bore of a rifle be adapted to the distance 
at which it is chiefly intended to be used, but the 
twist should always be attended to with that view. 
For short ranges a long twist will suffice — nay, is 
preferable to a short and rapid twist, though that is 
essential for a heavy bullet at a long range, in order 
to enable it to maintain its spin up to the extreme 
verge. of its flight. Of course this rapid twist has 
the efi*ect of increasing the friction, and thereby 
retarding the velocity ; but that defect is more than 
compensated by the superior accuracy thus attained. 
Again, the grain of the powder used in a large 
b^^rrel, at a long range, ought to be coarse, while 
that employed for propelling a bullet from a small 
bore should be moderately fine. 
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It is impossible to prescribe a particular form of 
bullet which shall be equally well adapted for every 
jifle. Regard must be had, in each individual case, 
to the bore, the length or rapidity of the rifling, as 
also to the length of the barrel. But, generally 
speaking, that projectile will be found to answer 
best, which is of conical form, with a flat base, 
and with a smooth external surface. It was only 
after the two great principles enunciated by Bolrins 
had lain dormant for a century, that men began to 
give them the attention they so justly merited. 
These are, that all projectiles should be of an 
elongated form, and that their centre of gravity 
should be thrown invariably well forward. It can- 
not be too frequently repeated that, by ati:«ntioa to 
these two points, and by the diminution of the 
windage it is, that the great superiority of modem 
arms has been achieved. 

The result of my experience strongly inclines me 
to prefer that form of bullet which, within due limits, 
Gtppi oacbes most nearly to the character of an arrow. 
Somcj indeed, that I have had made of box-wood, 
dmikr in shape to the old bird-bolt — ^the anterior 
part fornied, of course, of lead* — have attained 
oiarvelloiifi ranges; and I am in hopes of beitig 
enabled shortly to perfect a missile of this descrip- 
tion, combining the rocket principle (to come into 
operation as the projectile power derived from the 
lifle fails), which shall attain a still greater range 
than au J? thing that I have yet tried. The result of 
numerous experiments with projectiles of this de- 
scription has proved the perfect feasibility of the 
plan ; tlie only point yet remaining to be deternuDed, 

• Captain Norton recommends a compound ballet of this 
kind, made partly of lead and partly of willow-wood, for very 
long r-'iigt^s. Its construction is extremely simple. 
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is the best chemical preparation for insuring the 
prolang*ed range. Captain Norton has recently ex- 
hibited a rifle shell of very ingenious construction. 
It is made of lead, and hollow; in external form 
resembling fig. 2, p. 83, the internal cylindrical 
cavity, being however filled by a zinc screw, which 
projects through the apex, the head of the screw 
forming the base of the shell. This obviates many 
of the objections to the use of lead alone, as it 
materially strengthens the bullet, and gives it far 
greater penetrating power than it could otherwise 
possess. Specimens of this, and many other of 
Oa{.tadn Norton's valuable inventions, have been 
deposited by him, and can be inspected at the 
United Service and also at the Kensington Museum ; 
they will repay careful examinatioii, and deserve to 
be attentively studied. 

One of his more recent and most admirable in- 
ventions is an elongated rifle shot east on to its 
wooden plug. 

" As far back," says he, "as the year 1823, 1 cast 
my ekmgated rifle shot and shell so as to have the 
centre of gravity in the fore part 
I had not^ at that time, ever 
heard of the celebrated Bobins ; 
the first time I eyer hoard of him 
wa£( in the year 1824. All writers 
on the rifle now advise that the 
centre of gravity should be in 
the fore part of the shot ; I have 
effected this in many ways. The 
accompanying engraving shows 
the shot when cast, and also the 
wooden plug on its pin to sup- 
port it centrally in the mould. 
This shot is best adapted for 
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breech-loading rifles ; the pressure in passing through 
the barrel is only on its shoulder and base, the centre 
portion receiving no pressure, and is coated with the 
lubricating ointment'' 

I now conclude this branch of my subject, aud 
I trust satisfactorily to the reader. At any rate, I 
have endeavoured to fulfil the object proposed at the 
outset, and have given a concise, and I trust intel- 
ligible description of the various modifications of 
the rifle principle now in vogue. I have indicated 
in a few pages the results of the investigations of 
men who have devoted many toilsome years to this 
complicated but interesting subject, and finally, I 
have given such information as is requisite to enable 
any one unskilled in the use of the rifle to provide 
himself with a proper weapon — pointing out, more- 
over, the means by which proficiency in its use may 
be attained. The province of the instructor extends 
no further; the rest must depend almost entirely 
upon the aptitude and diligence of the pupil himself. 
In the art of rifle-shooting, more perhaps than in 
any other, long and constant practice is needed, in 
order to attain excellence; and even after the 
learner has outstripped most of his competitors, he 
will find thal^ in order to maintain that sympathy 
between the hand and the eye, which is the secret of 
success, he ought never to allow many weeks, or even 
days, to elapse without an occasional hour's work at 
the target. 



PRELIMINARY INSTRUCTIONS IN FIRING, 

As Ta^ht at the Mythe School of Musketry, 



Having in the preceding Chapter embodied the sub- 
stance of the theoretical principles of projectiles, as 
taught at the above institution^ I have thought it 
mignt be useful, to some at least of my readers^ to be 
presented with a summary of the excellent system of 
instruction in firing, as well as in judging distances, 
as there inculcated. 

Target Drill. 

1. For this exercise the travei*sing rest is used to 
support the firelock ; or else three stakes tied together 
near the top, and supporting a bag of sand about 4^ 
feet from the eround, answer the same purpose. 

2. A squad never exceeds ten men at a time at 
each rest; it is formed in a single rank, each man 
having his own firelock. The instructor first ex- 
plains the principles of aligning the sights on an 
object, confining the attention of the squad to the 
following simple rules : — 

1st. That the sights do not incline either to the 

right or left. 
2nd. That the line of sight is taken along the 

centre of the notch of the back-sight and the 

top of the fore-sight, which is made to cover 

the centre of the target. 
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3rd. That the eye is fixed steadfastly on the mark, 
and not on the barrel or fore-sight, which latter 
will be easily brought into the alignment if the 
eye be fixed as directed. Particular attention 
is directed to this rule, for beginners are apt to 
fix the eye on the fbre-sight instead of the mark, 
in which case the latter can never be distinctly 
seen, and the difficulty of aiming is greatly in- 
creased. 
4th. That in aiming, the left eye is closed. 
8. The instructor then explains the difference be- 
^ tween firve and full sight in aiming ; the 
former being when the line of sight is 
taken along the bottom of the notch of the 
back-sight, the fine point of the fere- 
sigtit being only seen in tlie alignmeoC 
as A : the latter is when the point of the 
fore-sight is taken in alignment with the 
shoulder of the notch of the back-sight, 
as B. 

4. As these two methods of aiming cause a slight 
difference in the angle of elevation, it is necessary 
tbe soldier should understand that the ordinary rules 
for aiming are intended, to apply to kalf'sighty which 
means that the alignment is taken with the summit of 
thefore-fflghtat half-distance between the 
d shoulder and bottom of back-sight, as C. 
5. As some firelocks carry higher, and 
others lower than the average, allowance 
can be made for this defect by aiming 
with fiill sight when the musket is found to carry low, 
and by aiming with fine sight when it carries high ; 
when, however, no such defect is observed in the 
practice with the firelock, the men are invariably 
taught to aim at half-siffht 

6. Having explained the foregoing rules, the in* 
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Btructor causes each soldier to take aim at an object 
of the same size as the bull's-eye used in practice, at 
every distance of 50 yards from 100 to 900 yards : 
▼iz. 

From 100 to 300 yds.— Bull's-eye, 8 in. in diameter. 
From 350 to 600 yds. „ 2 ft. „ 

From 650 to 900 yds. „ 4 ft. „ 

7. After each man has aimed, he steps aside, that 
the instructor may see if the aim have been correctly 
taken ; should he observe any error, he causes the 
next man to advance and point out die defect ; the 
error, however, is always corrected by tbe man who 
has aimed. 

8. To vary the practice, the squad is occasionally 
exercised at intermediate distances (as 425 yards for 
example), and is also made to aim at a soldier placed 
in front of the target, or at a group of men. 

Position Drill. 

9* The position drill differs from the platoon ex^ 
ereise; the latter comprehending the positions of 
loading and firing in the ranks, in which the soldier 
is instructed by the adjutant, whereas in the ** posi- 
tion drill" the attention of the instructor of musketry 
is confined exclusively to the essentials of good in- 
dependent firing. 

10. For this drill the squad (never exceeding ten 
men) parades in marching order, and is formed in 
single rank at one pace apart, and is placed at a 
convenient distance frx)m the target ; the instructor 
then orders the squad to fix bayonets and proceed 
with the ** position drill,*' first in slow time standing^ 
according to the instructions hereafter detailed ; and 
as it is considered that too much pains cannot be 
taken to ensure that each man takes a deliberate aim 
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at some specified object whenever he brings his firelock 
to the ^* present/^ if no natural object presents itself 
for the man to aim at, several small buirs-eyes are 
marked on the barrack wall, — 

1st. Load. According to regulation. 

2nd. Ready. Adjust the sight and proceed aoeoxd- 

ing to regulation. 
3rd. Present. At this word the firelock is brou^t 
at once to the shoulder, the centre part of 
the heel plate being pressed firmly into the 
hollow of it with the left hand, which grasps 
the piece at the ^^ swell, ^ the right hand 
holding it at the '^ small/* the right elbow 
raised (but, when firing in platoon, not so 
much as to impede the aim of the rear.rank 
man), the muzzle inclining to the bottom 
of the object and the forefinger of the right 
hand extended along the side of the tri^er 
guard, the left eye being at the same time 
shut. 
i " Two." The recruit now raises the mnzale 

steadily until the fore-sight is idigned throngk 
the back-sight with the object on which the 
right eye is fixed, the second joint of the 
fore-finger bein^ on the trigger, and the 
breathing restramed. 
"Three." The trigger is « pinched" rather 
than pulled with the second joint of the 
fore-finger, by a steady pressure, without 
the slightest motion of hand or elbow, the 
eye bemg kept still fixed on the object, tis 
in the preceding motion. 
**Four." The rifle is brought down to the 
capping position and the flap shut down, at 
the same time the right foot is brought to 
the position in which it was placed before 
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coming to the ready; a pause of slow time 
is counted, and the recruit comes to the 
position of " prepare to load." 
4th. Load. According to regulation. 
11. The whole squad having thus been put through 
^be drUl in slow time, and the position of each man 
corrected, the instructor orders it to continue the 
mdtions of loading and firing independently ^ each man 
aimiiig at a specified mark. The most minute at- 
telitioii is now given to each man's position when at 
the/'^ present," and more especially that the firelock 
ffi pressed firmly to the shoulder with the left arm, 
and that the trigger is pulled without the slightest 
}»rk^ and with the motion of the fore-finger only, the 
eye: beiDg fixed upon the mark during and after 
sniping the lock. In this drill the instructor fre- 
quently places himself in front of the squad at five 
or six paces distant, and causes each man successively 
to aim at his right eye, in order to ascertain that he 
obtains the alignment quickly and correctly, and that 
his aim is not disarranged by pulling the trigger ; this 
is of the utmost importance. 

. 1% When the men have been sufficiently exercised 
in the position of firing standmg, they are put through 
the drill in the kneeling position with unfixed 
bayonets, going through it at first at slow time, ac- 
cording to regulation, observing the several points to 
which the attention is called in the foregoing re- 
marks. 

^ . Judging Distance Drill. 

13. In order to apply the rules of firing laid down 
foe the rifle, it is necessary to know the distance which 
separates a man firom the object he is firing at. 

14. In firing for instruction, the target is generally 
placed at known and measured distances ; but before 
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the enemy the distance being unknown, it is neces- 
sary to judge the distance quickly and exactly, in 
order to regulate the elevation of the piece accordingly. 

15. In order to teach the soldier to estimate dis- 
tances by the eye, he is instructed according to the 
following rules in the first instance, before he passes 
on to the method contiuned in the ** Judging Distance 
PracticeJ'^ 

16. The instructor causes a line of 300 yards to be 
measured accurately; this line is divided into equal 
parts of 50 yards each, by perpendicular lines. 

17. At the extremity of each of these perpen- 
dicular lines the instructor places a soldier standing 
at ease, and facing the squad he is about to instruct 

18. It will be observed that each of these soldiers 
is placed at a greater distance from the line of 300 
yards, in proportion as he is distant from the point 
where the squad commences their instruction, in 
order that each soldier may serve in turn as a point 
of distance for the squad to make observations on. 

19. The instructor points out successively to the 
men the different parts of the figure, arms, accoutre^ 
mehts and dress, which they can still perceive dis- 
tinctly on the soldier placed at 50 yards' distance, and 
also those parts that they can no longer perceive 
clearly at this distance, and questions the men one 
after the other on the observations they make on 
what they see. Eyesight is not the same in all. 
Every soldier is directed to impress upon his mind 
the appearance of the man placed at 50 yards. 

20. The instructor, then, by moving the squad to 
the right, places it in front of the soldier at 100 yards' 
distance, and causes eadi man to make observations of 
the same kind as on the man at 50 yards, desiring him 
also to make comparisons between the two men placed 
at these two distances. 
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21. The instnictor them passes on to the other dis- 
tances, proceeding in the same manner as for the 
first two. 

22. He endeavours above all to point out to each 
recruitx according to the observations he may make, 
the differonces that exist between the men placed at 
the six different distances comprised in the sub- 
divisions of 300 yards, pointing oat at each distance 
what parts of the figiure, dress, and equipment arc 
clearly perceivable, those that are seen confusedly, 
and those that are no longer visible. 

23* The instructor next causes the men to take 
notice of the position of the sun, and state of the 
atmosphere and background while making their 
observations, that they may be accustomed to altera- 
tions in the appearance of the several objects. 

24. The men placed as points, are from time to 
time, relieved ; for which puipose the squad usually 
consists of at least double the number of men em- 
ployed as points. 

25. When all the men of- the squad have made a 
sufficient number of observations on the different 
points designated, and when these observations are 
well fixed on their minds, the instructor proceeds in 
the following manner to the estimation of distances 
comprised within the limits of 300 yards. 

26. After having marched the squad on to dif- 
ferent ground from that on which the appreciation of 
distances has taken place, the instructor forms them 
into single rank, and sends a man to the front, march- 
ing him by means of the bugle diagonally to the 
right and left, and occasionally at the double, in 
offder that the rest of the squad may not count his 
paces ; then at any convenient distance within 300 
yards, he will command ^* Halt," when the man faces 
the squad and '^stands at ease." He then orders 
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the men to observe the soldier facine them^ and. to 
estimate the distance, recollecting the obsenFatioxis 
previously made on the men placed at measured 
distances. 

27. The instructor then calk each man separately 
to the front and questions him, noting down his 
answer, — which must be given in a low tone of yoice, 
in order that those following him may not be in- 
fluenced by his opinion. 

28. Every man adjusts the sight of his firelodc to 
the distance he judged. 

29. When the men have all given their answers, 
the sauad proceeds to measure the correct distance 
by advancing towards the man judged from> the 
instructor placing himself in the centre, the men 
counting the number of paces, the instructor only 
counting them aloud. 

30. The men arc taught to measure the distance 
in the following manner: at every 120 paces they 
double up one nnger of the right hand to mark 100 
yards, commencing again I, 2, 3, and so on. When 
at the end of any division of 100 yards the remain- 
ing distance appears to be within 100 yards, they 
commence counting by tens of yards by doubling 
up a finger at every twelve paces. The correct dis- 
tance is, however, ascertained by actual measure- 
ment with a cord, for which purpose two or three 
men follow immediately in rear of the squad. 

31. The instructor, in repeating this exercise, takes 
care as much as possible to conduct it in difiereut 
directions, and under different states of the atmo- 
sphere, that the recruit may become habituated to 
the diversity of circumstances in which he has 
to act. 

32. The men, after having been drilled up to .iOO 
yards, continue the exercise up to 600 yards ; first at 



JUDGING DISTANCE PBACTICE. 09 

fixed' points at every 50 yards from 350 to 600 yards^ 
and subsequently at unknown distances. In ex- 
«rd«ng the men at great distances, the squad is 
usually separated into two equal parts, facing each 
other. After every man, has judged the distance 
which separates them, they advance towards one 
another, each party measuring half the distance : by 
this means much time and walking are saved. 

33. The number of drills to be devoted to this 
exercise are arranged as follows: — 

Four drills, at fixed points to 300 yards. 

Three ,, at unknown distances up to 300 yards, 
each drill to consist of four answers. 

Two „ at fixed points fi'om 300 to 600 yards. 

Three „ at unknown distances, firom 300 to 600 
yards, each drill to consist of four 
answers. 

Judging Distance Practice. 

The following course of judging distance practice 
has to he gone through annually by every soldier, 
imd, when practicable, is carried on by the sections 
not occupied in firing, when at target practice. 

A cord of the length required for the practice 
(divided into parts of five yanls each, with the dis- 
tances of each division from the end so marked as 
to be distinguished only on close inspection) is 
stretched in any convenient direction, care being 
taken to vary the ground as much as possible for the 
several practices. 

One or more men, when judging at 300 yards 
only, but beyond that distance a section of not less 
than eight or ten file, is stationed ftt the end, or at 
any other part of the cord that may be directed, to 
serve as objects to estimate from. 

The answers of each man are recorded in a register 
o 
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kept hj a non-commissioned officer of a different 
company to that under exercise. 

The strictest silence is observed throughout the 
practice, the men are prevented from consulting 
together in judging their distance, and, in giving 
their answers, must speak in a low tone^ so tliat they 
may not influence in any way the judgment of each 
other. 

The commander fixes on a point at any uncertain 
distance to commence the practice, to which he 
marches the section or party, halting at about ten 
paces either to the rignt or left, and facing the 
objects; he then arranges the non-commissioned 
officers who are to keep the register, three paces to 
the firont of their several sections, to prevent if pos- 
sible the answers, when given, being neard by those 
in rear ; these non-commissioned officers then call in 
succession upon each man of their sections, who is 
required to judge the distance in yards, and give his 
answer, which is then immediately noted down in 
the register. 

As the commander always selects a division of 
five yards at which to halt the section or party, the 
men are cautioned to complete a division of five 
yards in giving their answers. 

When all me answers of each section or par^ 
have been noted down, they are read over to the 
itieDj and any error is at once corrected ; after which 
the commander refers to the cord, and states aloud 
to the men the correct distance, which is at once 
noted at the top of the column, the number of points 
obtained by each individual being at the same time 
reg^istered and made known. 

In each practice the men are exercised at four 
different stations. When the section has been ex- 
ercised at one station, it is moved to another in a 
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matiner that precludes the possibility of aoy clue to 
the acttial distance being obtained. 

At the conclusion of each practice the number of 
points obtained by each man is read over to the n:ien ; 
and the register, when completed by filling up the 
column "total points" and "duplicate totaC points" 
(which is always done on the practice ground), is 
signed by the non-commissioned officer who has kept 
it, and by a non-commissioned officer of the company 
exercising, and Countersigned by the officer instructor, 
who also places his initials to the ** duplicate total 
points," which are then torn off and given over 
to the non-commissioned officer instructor of the 
battalion; the company instructor retaining the re- 
gister, the total points of which he invariably tran- 
scribes into the company's judging distance practice 
return, immediately on his return to barracks. 

When there are casuals, the column duplicate total 
points is not to be filled up in the register, which is 
only intended to receive the initials of the parties 
before-named, and be handed over to the non-com- 
missioned officer instructor of the battalion. 

When the casuals are to make up their judging 
distance, the company instructor goes to the non- 
commissioned officer instructor of the battalion for 
the register of the section to which they^ belong, and 
after the same has been completed, the signatures are 
attached in full; the register is then kept by the 
company instructor, the non-commissioned officer in- 
structor of the battalion receiving the duplicate total 
points. 

Any casuals who are in arrear more than two prac- 
tices will not be further exercised in the " period " 
in which their company or class is engaged. 

The practice of judging distance, like the target 
practice, is divided into three periods, each period con- 
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sisting of four practices. The third class practise as 
far as 300 yards, the second to 600 yards, and xhe 
first as far as 900 yards. 

The value of the men's answers by points iri the 
several classes in judging distance will be registered' 
as follows : — 

3rd class, \ Within 5 yards, 8 points, 

or when judging distance > „ 10 „ 2 „ 
between 100 and 800 yds. J „ 15 „ 1 „ 

orwhen'5gingdistlncelwithin20yards.2points. 

between 300 and 600 yds.) » »" » ^ »♦ 

or 'i'iladgingdistancelWi'^-JJy-'^f ?<>-«- 
between 600 and 900 yds. j '' 4U „ i ^ 

It may be observed that, if the first or second class 
be brought to judge within the distance of an inferior 
class, which, in order to test the proficiency of liie 
men, ought firequently to be done, the points are then 
only counted agreeably to the conditions laid down 
for these classes. 

First Period. 

Every man commences the yearly course of prac- 
tice in the third class, and is exercised therein at 
sixteen different distances in four practices. 

At the conclusion of these practices the columns 
in the company judging distance practice return are 
summed up, and receive the signature of the captain 
of the coipjpany to verify its correctness, as also of 
the oflScer instructor who has previously compared 
it carefully with the " duplicate total points '^ in his 



All those men who obtain sixteen points pass into 
the second class, the remainder recommence the 
practice of the third class. 
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Second Period. 

£ach company is now told off into two classes and 
into sections^ and the practices continue in that order, 
each class being exercised at sixteen different dis- 
tances in four practices. 

At the conclusion of the practice in the second 
period^ the columns of this period in the company 
judging distance practice return are summed up and 
signed by the captain and officer instructor as before. 

All those men who in the practice of the second 
class obtain sixteen points pass into the first class^ the 
remainder repeat the practice of the second class. 
The test for passing from the third to the second 
class is the same as m the practice of the first period. 

Third Period. 

The company is now told off into three classes, and 
into sections as before, and each class exercised at 
sixteen different distances in four practices. 

The second class is composed partly of men who 
repeat the practice of the second class, and partly of 
those who have passed out of the third class in the 
second period. 

At the conclusion of the practices in the third period, 
the columns of this perioa in the company's judging 
distance practice return, are added up and signed as 
directed for the first and second periods. A final 
clai»sification is then made, and the man who, in the 
practice of the first class, obtains the greatest number 
of points, receives the battalion prize as the best judge 
of distance. Should two or more men obtain the 
same number of points, the prize is awarded to that 
man who has obtained the greatest number of pointi? 
throughout the whole practice. 



214 preliminary instructions in firing, 

Instruction of Recruits. 

Every recruit, before being allowed to join the 
practice of the battalion, is put through the foregoing 
course, w^th the exception of the judging distance 
practice^ under the close superintendence of the oflScer 
instructor and his assistants. 

In the remaining drill the instructor at first causes 
the recruit to aim at a small mark on the wall of 
the yard or barrack room, and confines his attention 
to those rules laid down under the head of aiming 
drill. 

After the recruit has been well grounded in the 
various exercises under the head of drill, and before 
he is allowed to fire ball, he is practised in snapping 
caps and firing blank cartridge to give him steadiness 
and accustom him in some measure to the explosion 
of the gunpowder and recoil of the pi^ece. 

Caps are then used ; after which, each recruit is 
made to fire two or three rounds singly, then a few 
rounds in file firing and volleys. Should the instnic- 
tor experience any difficulty in teaching any of the 
recruits to aim, or in practice find any man shooting 
badly, he distributes three or four caps to them, and, 
having placed a lighted candle on a table or stand at 
eight or ten paces in front of the squad, be makes 
each man advance in succession to such a distance 
from the light that, when aiming, the muzzle may be 
about a yard from it, and after going through the 
motions of loading and putting on the cap, the man 
will fire, aiming at the wick of the candle, when» 
if the aim is properly directed, the candle will be 
blown out. 

After all these exercises have been gone through, 
the soldier is considered competent to join the prac- 
tice of his battalion ^ but any man who concludes 



PHIZES. 215 

his practice as a recruit after the target practice of 
his battalion has commenced, does not fire with bis 
battalion until the ensuing year. 

An index of preliminary drills is kept by the non- 
commissioned officer instructor of the battalion for 
the recruits, as also a' target practice return recording 
their practice. 

Prizes. 

Frizes are awarded at the conclusion of the whole 
practice, subject to such arrangements as may be 
directed or appoved by the Field-Marshal Com- 
manding-in-Chief. 



The foUovoing Table sJioivs the Number of Drills or Practices^ 
in the Instruction of Musketry, which every Non'Commis- 
sioned Officer and Soldier of the Battalion must go through 
annually, as well as every JRecruit, before he joins the 
JPractice of the Battalion, 
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THE VOLUNTEER SERVICE. 



The rifle, being especially the weapon with which all 
regiments of Volunteers are, or ought to be armed, 
I took occasion, in the original edition of this work, 
(published in June, 1858,) to offer some observations 
as to the expediency of forming, upon a permanent 
basis, a Volunteer Army upon such a scale as 
should henceforth secure the country from all chance 
of foreign aggression. 

The idea was very generally adopted, the argu- 
ments I then adduced, here and elsewhere, were 
considered, by a large majority of the community, 
to be entitled to far greater consideration than 
I had anticipated, and the result has been the rapid 
organization of nearly 100,000 men, whom we now 
find banded together in one common cause, and 
presenting such an aspect as to have elicited alike 
the astonishment and admiration of Europe. 

Not many months, ago nothing could indeed have 
been more humiliating than the state of the defences 
of the country, at the very time that the then Chan- 
cellor of the Exchequer was heard to state that " our 
pacific relations with France were not a question of 
weeks or days, but of hours," and when the Admiralty, 
as the First Lord actually affirmed, in his place in the 
House, were altogether in ignorance of the tremen- 
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dous exertions that France was making to out- 
number the fleet and outvie the Navy of England. 

In order to prove to the British public what pre- 
parations really were in progress across the Channel, 
I took the trouble to visit successively all the naval 
ports and arsenals of France, and I published, side 
, by side with a classified list of our own Navy, an 
accurate, and indeed the only, catalogue of French 
•men-of-war, that has been circulated for many years 
past. 

The sensation which that volume* produced, both 
here and on the Gontinant, conclusively shoved 
with what secrecy the policy of our neighboors, in 
augmenting their maritime power, had been oarried 
out 

It was very certain that France had nothing to fear 
from us. We should certainly not be likely to invade 
her, even were her armaments far less formidable. 
The only combat to which Great Britain invites the 
world is the battle of trade — ^the only struggle, the 
race of commercial steam-ship lines. We have never 
attempted to dictate to France, either with respect 
to her foreign poliey or her internal regulations. An 
attack from £ngland can never, therefore, be dreaded 
by France. After the close of the Russian war, we 
dismantled a large portion of our ships, and sent 
their seamen adrift without compunction. Some one 
in the House of Commons uttered a few economical 
platitudes, and the blatant representatives of noodle- 
dom at a political aoiree, voted precaution unne- 
cessary. Suddenly we learnt how France had 
laboured during l^e last few years. She has been 
quietly, steadily, and energetically putting herself in 
order, apparently to contest the supremacy of the 

• 2%e Navies of the World. 8vo. Eoutledge. 
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seas. Her ships, her ports, her guns, her sailors, 
her stores of ammuDition and British steam coal, all 
prove this beyond a doubt, and her naval officers do 
not scruple to say so. If you mess with a British 
regiment, or dine on board a British man-of-war, 
you hear no burning aspirations uttered, to cross 
swords with the Gaul or to invade France. Who 
ever heard a British officer declare that he panted 
for such an opportunity of distinction ? In France 
it is quite different There, the constant theme and 
topic among military and naval men is, ^^ How can 
England best be ^conquered ?" There is not a 
Bhadow of doubt about the matter. But let us for 
a moment inquire what the means at the disposal of 
France actually now are, and what it is proposed to 
make them. The list of the French navy is really 
an astounding document. It commences with fast 
screw steam ships-of-the-line, of which there are 
nine, one of ISO guns, and eight of 90 guns. There 
are six fast screw frigates, ranging from 58 to 34 
guns ; seven fcLst corvettes ; fourteen fa%t avisos or 
armed despatch boats, from 260 to 120 horse-power. 
Then come five ships -of-the-line, with auxiliary 
screws, of 114 guns each; eight ditto of 90 guns; 
and eleven of 80 guns. Next are nine frigates, with 
auxiliary screws, of from 58 down to 37 (the smallest 
number of) guns. There are two corvettes and 
three avisos, with auxiliary screws. Nexty fiveJloaU 
ing ha4teries^ with screws. Twenty screw gun-boats, 
of which twelve carry four guns and eight carry two,, 
swell the list Then follow eight screw gun vessels, 
and nineteen armed steam transports, with auxiliary 
screws. The French paddle steamers are as follows : 
Nineteen steam frigates of from eight to twenty guns,, 
nine steam corvettes, fifty avisos, and fourteen steam' 
tenders. 
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Such, briefly, then, is the French navy at this hoar. 
We need not trouble ourselves with sailing ships, of 
which there is a mighty array, because for war pur- 
poses their day is past ; but it is to the development 
of the steam navy that the nation has, for years back, 
devoted itself with such extraordinary energy. The 
whole naval power of the country, too, is unfortu- 
nately far more readily available than our own, while 
the supply of able seamen and of men trained to the 
great gun exercise is, by the admirable system of 
inscription maritimey almost unlimited. Of course, 
if we could always reckon upon receiving due notice 
before a declaration of war, we could more than 
supply all this. Unfortunately, that is, in all pro- 
bability, just what we shall not have. French officers 
who are in the habit of canvassing the subject on all 
occasions admit this freely. In 1858 a Commission, 
consisting of experienced naval officers, was ap- 
pointed by the Emperor to revise the organization 
of the navy ; from their report it appears that, in the 
course of this present year of grace, 1860, the French 
Government will have a steam fleet which, with a pro- 
portion of large transports, will enable them, if re- 
quisite, to move an army of 60,000 men, with all its 
horses, ammunition, and materials, together with one 
month's provision for the whole, on the shortest 
notice; and that, before August next, they will have 
afloat, and in perfect order, a fleet of 40 screw ships 
oftheline, 6 iron-plated frigates, 30 screw ajid 19 
paddle frigates, and 46 steam transports of the class 
of the Calvados ! Yet, as already stated, the First 
Lord of the Admiralty avowed that it was only in 
July, 1858, that the Admiralty first became aware of 
the advanced state of the French Marine ! Such a 
thing would appear incredible but for the ignorance 
and the apathy so constantly shown by men too 
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frequently the mere creatures of partjr nominatioD, 
whose chief is not brought up to his business, and 
who of late years have seldom time to settle dowu 
into their places, before they have to give way to a 
fre^h combination to destroy the Ministry from 
whose advent to power their official appointments 
date. 

The French Commission of 1849-51 held its 200 
sittings preliminary to the " reconstruction" of the 
French navy, which has since taken place. The 
language in the report of this Boara^ of which 
M. Diifaure was President, was extremely significant 
respecting England. "The first point we have to 
determine," it observes, " is the number of line-of- 
battle ships we can and ought to have afloat the 
moment that war is announced." It then adds, sig- 
nificantly enough, " on this point we have at lea^t 
certain data. Our enemy is well known. It can only be 
England." With this idea fully impressed upon their 
minds, the Committee came deliberately to the reso- 
lution that "20 frigates of the first class should be 
provided with steam power, so as to give them the 
greatest attainable speed; and that, of the 38 ships 
of this denomination then afloat, as many as possible 
should be fitted with propellers, in order to convoy 
fast transports, laden with troops. No more sailing 
transports were to be built, but 20 steamers of large 
dimensions, capable of carrying 1000 men, with all 
their equipments, were forthwith to be commenced " 
(46 are now nearly completed). ** Speed," observed 
the Commissioners, ^^ is the best weapon against an 
opponent better equipped, and having many weak 
points to protect. It is the indispensable require- 
ment of that party whose resources are the smallest, 
who is less powerful afloat, and whose national cha- 
racter displays the greatest amount of daring 



222 DESIGNS OF FRANCE. 

Were a war to break out with England, we -will 
imagine a fleet composed of vessels of the first class, 
and capable of putting to sea; such a squadron need 
only have sufficient auxiliary steam power to over- 
come occasional difficulties. England would neces- 
sarily have to watch such a fleet, and must, there- 
fore, keep no inconsiderable portion of her own 
naval power far removed Irom their own depdts of 
fuel, while ours would be nearer home. If, then, we 
had a few vessels of considerable speed lying in 
wait in our various ports, England would be com- 
pelled to send out men-of-war to convoy her store- 
ships, though not a single French cruiser showed 
herself. These convoys would necessarily be sailing 
vessels, as steamers can only carry their own coal; 
they would therefore be perpetually liable to surprise. 
A large number of swift steamers would thus be 
necessary, and France would readily be able to 
maintain a continued system of alarm, by simply 
adopting an inexpensive principle in the structure 
of her vessels.^' But France has adopted both plans. 
She has an ample number of first-rates and of swift 
frigates. She has constructed engines to the amount 
of nearly 40,000 horse-power. She has completed 
Cherbourg; has erected Government works on a 
stupendous scale, not only at Cherbourg, but at 
Toulon, Brest, TOrient, and elsewhere; and has 
organized all her navy departments in the most com- 
plete manner. Steam coal is her chief want, but 
she has two years' store already, and is increasing 
it sedulously daily. In addition to this, France has 
made sailors and marine gunners of her men. She 
has set to work studiously to repair her errors during 
the last war. Unquestionably steam and arms of 
precision, as the French call them, are more favonr- 
able to them than to us, since they will go far to 
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neutralize same of the peculiar advantages yre 
formerly possessed afloat. 

Without venturing, then, to discuss here the pro- 
bability of an European war, we cannot help asking, 
for what purpose has France been steadily collecting 
together so tremendous an armament as she now has 
at her disposal? There is a deliberation and a 
method about this movement which leads to the 
conviction that it covers some important design. 
She has unquestionably gathered up her colossal 
strength, and would appear, even to the most stolid, 
to be on the eve of some vast enterprise, in the 
prosecution of which, that strength is to be put forth 
to the utmost I am far from wishing to appear to 
attribute to her present ruler any covert designs 
against this country, but any one who really knows 
anything of the state of the feeling of the community 
at large throughout France, is well aware that the 
most deadly hostility to England pervades all 
classes, and that little pains is ever taken to conceal 
it. It will probably be from sheer inability on the 
part of the Government to keep this animosity in 
check, that the next rupture will take place. 

But, irrespectively of the above considerations, in 
the event of any great European convulsion, let it 
commence where it may, it is scarcely to be expected 
but that England, should she not be engaged in it 
at first, will sooner or later be involved. Surely 
then, without the smallest desire of exciting un- 
necessary alarm, it is not unreasonable to consider 
what her position would be, were her tranquillity 
menaced. With the plain fact before us, that in 
addition to her navy, France has, at this moment, 
an army of 627,000 men, all well-armed, thoroughly 
trained, and, for the most part, well-inured to war, 
it is pretty evident that it is hopeless for us to 
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attempt to maintain a standing army that could eope 
with such an one as that to which I have alluded. 
We are driven then to rely, in no small degree, upon 
the militia, both for repelling invasion as well as for 
repressing internal commotion. 

This surely is not a promising state of things ; for, 
whatever respect one may entertain for the Militia Jis 
a body, and more especially for some distinguished 
regiments, it must be conceded at once, that from 
their very nature, forces of this kind must, in many 
important essentials, be inferior to troops of the line. 
To mention one, among many reasons why this 
should be so, I may instance the practice of drafting 
volunteers into the line as soon as they have become 
proficient in their drill, leaving the deficiencies to be 
filled up by raw recruits. Volunteer regiments, on 
the other hand, selected from a proper class, would, 
in case of invasion, for most purposes, be eminently 
superior to both. 

No country in the world can boast of such mate- 
rials for levies of this description as our own; and, 
were but sufficient encouragement shown, and a 
proper stimulus given to their formation, there is 
iiot a doubt that at least any requisite number of 
efficient regiments might always be forthcoming. 
To be of use, however, the nucleus of each, with a 
proper staff* of officers and supplies of arms in acces- 
sible depots, should, at any rate, be sedulously main- 
tained; they would then have the capability of lupid 
expansion to their full complement, upon the occur- 
rence of any adequate emergency. They would be 
worse than useless, unless several companies of each 
were properly equipped and drilled in time of peace, 
and unles they were then, to a certain extent, inured 
to that discipline which must necessarily be exacted 
from them when called out. 
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NothiDgy of course, would be more unwise or im- 
politic on the part of Government than to sanction 
the) indiscriminate arming and drilling of large bodies 
of men. Much tact and judgment should be exer- 
cised in the selection of recruits. The value of a 
volunteer corps depends entirely upon the class from 
which it is drawn. The men composing it should, 
without exception, be those who^ by birth or position, 
have a stake in the countiy ; whose loyalty is beyond 
question; who would have the strongest possible 
interest not only to repel aggression, but to * main- 
tain tranquillity, and to defend and uphold all esta- 
blished institutions. 

History is replete with examples of the prowess 
of Volunteers even when opposed to hardy veterans. 
We need, however, go no further back than to the 
American war, or that in later times still, in Mexico — 
to the memorable stand made by the Tyrolese 
against Napoleon's choicest troops ; to the deeds of 
valour achieved by the German student Volunteers 
in 1813-15. The memory of those valiant bands still 
forms the theme of many a soul-stirring narrative, 
and the names of those who led them will live so 
long as the nations, for whom they fought, survive. 

All who duly weigh this matter must indeed admit 
that volunteer regiments, if properly constituted, 
would prove the very best adjunct to the defence of 
the country that she could possess. But their 
adoption on a grand scale need not interfere at all 
with existing militia arrangements. Use the militia 
for what they are worth, but do not neglect to accept, 
4n addition, the services of rifle Volunteers. Let the 
Government but once give them due encouragement, 
and place them upon a proper footing, and I will 
answer for it, that there will be no complaint of a 
dearth of the best elements out of which alone such 



226 DISCIPLINE ESSENTIAL. 

regiments should be formed. There is no lack yet in 
England of good men and true ; would it not then, be 
the most egregious folly, to fail to make a proper 
use of that gallant spirit which, after all, is the only 
safeguard for such a country as ours. 

The very motives which actuate Volunteers in sub- 
jecting themselves to discipline and to the hardships 
and perils of war, would of themselves impart a higher 
tone and inspire a degree of laudable emulation on 
the part of any paid forces with whom they might 
be co-operating. The zeal thus generated, the en- 
thusiasm thus excited, would enhance the value of 
all volunteer reinforcements far beyond their nume- 
rical additioii, to any division with which they might 
have to serve. 

Numberless pamphlets, published by able military 
men in France, have pointed out over and over again 
how this little island can be successfully invaded ! 
All that can be done in the way of fortification is to 
protect the dockyards and arsenals, it is the wildest 
absurdity to pretend to do more ; but it should ever 
be borne in mind, that there are no such ramparts as 
the hearts of brave men, well disciplined^ and eager to 
be led against their country's foe. 

I say emphatically, well disciplined^ because, with- 
out proper training, the most indomitable valour, 
together with every other qualification, becomes 
worse than useless. It cannot be too strongly im- 
pressed upon the mind of every recruit, that upon 
this point all his efficiency depends. A few trained 
men, accustomed to act together, relying upon their 
own individual skill, and able to confide in their 
comrades, may be led without hesitation against a 
mere host, however armed, many times numerically 
superior to themselves. At the same time, I may 
add, diat ihe discipline of a volunteer regiment need 
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not be severe, and the whole of the rifle drill, together 
with tolerable proficiency at the target, is usually 
mastered in a few weeks by recruits of die intelligence 
of those who swell these ranks. 

The following remarks which appeared some 
months since in Fraser's Magazine are so true and so 
apposite that I cannot forbear from introducing the 
quotation : — 

*' What England wants for home protection (as 
auxiliary to our mere mechanical rank and file in the 
field) is your patriotic home guerilla force, lining 
hedges, popping from pits and tree tops, galloping 
from point to point, and blazing away at foragers, 
skirmishers, and outposts, from shooting ponies ; so 
thinning off the foe marvellously, and making him, 
to his bitter astonishment, 'small by degrees and 
beautifully less ! ' Let cannon meet cannon by all 
means from the opposite heights, and regiment regi- 
ment in the open plain; but, for real loss to an 
invading army, post me 500 quick-sighted and quick- 
footed amateur rifles, in their own well-known woods, 
and see how they'd pick off all the sous-lieutenants, 
and colonels, and artillerymen a mile away. 

" To my mind these are ticklish times, and nobody 
can tell how soon the next nine days' wonder, suc- 
cessive on the Crimea, and Persia, and China, and 
the Sepoy mutiny, and Naples, and America, may 
not be a piratical dash at Portsmouth or Southampton, 
and half a dozen counties laid waste in the after- 
process of clearing the land of these locusts. Louis 
Napoleon is helpless to prevent it, if his army wills ; 
and so is the Parisian bourgeoisie, and all others our 
friends, if we have any, in Europe. It behoves us, 
like wise householders, to protect ourselves in case o' 
need ; to get weapons, and ensure the men who kno^ 
how to use them; and I've shown you that there's n 
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need to go to any expense in the matter beyond what 
local resources will supply. If government, not yet. 
wise too late, chooses to encourage the idea by grants 
of waste lands, or prizes, or the loan of instructors, 
or even by the use of some idling ordnance stores 
(for a little flying artillery would be a good supple- 
ment here and there, where wide downs or the sea- 
board give a range), all well and good ; but, beyond 
this, let not the chilling breath of governmental office 
damp our patriotic powder, nor constraining red tape 
tie down our energies." 

Who is there too, who doesnot cordially reciprocate 
the manly sentiments so eloquently expressed by one 
of the ablest and soundest writers of modem times :<— 

*• I have," said Sydney Smith, " a boundless confi- 
dence in the English character : I believe that they 
have more religion, more probity, more knowledge, 
and more genuine worth than exist in the whole 
world besides ; they are the guardians of pure Chris- 
tianity, and from this prostituted nation of merchants 
(as they are in derision called) I believe more heroes 
will spring up in the hour of danger than all the 
military nations of ancient and modem Europe have 
3ver produced." 

The Times, in adverting to this subject too, lately 
>bserved : " The fact is, that the unerring judgment 
of mankind tells them that mere standing armies and 
fleets are not a sufficient defence of nations. A 
mere artificial organization, which may be demolished 
by a campaign, a pestilence, or a tempest — ^whioh 
some event, like an Indian mutiny, may cause to be 
^vholly transported from the land it was raised to 
<Iefend — does not give a fit security to the people, 
who may at any moment be deprived of its services. 
There can be only one true defence of a nation like 
ours — a large and permanent volunteer force^ sup- 
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ported by the spirit and patriotism of our young 
loen, and gradually indoctrinating the country with 
military knowledge. We are the only people in the 
world who hare not such a force in one form or 
another. There are the Americans at 3000 miles 
distance from Europe, and without an enemy or a 
rival on their own continent. Yet they keep up a 
Militia which can muster several hundred thousands 
strong, and on some occasions New York wears the 
aspect of an European metropolis, such is the pa- 
rading, drumming, and firing. The result of this is 
to be seen in the confidence they have in their own 
strength, though without either Army or Navy, ac- 
cording to our notions of such forces.*' 

The value of these levies is apt to be much under- 
rated by those who have had but little experience 
in. actual warfare, and whose knowledge of history 
is small. The records of the past, however, suf- 
ficiently show, that the valour and enthusiasm of such 
men, when duly disciplined, have often proved more 
than a match for the bull-dog courage and endurance 
of even veteran paid forces. 

In that dire struggle in the Cevennes, between 
1702 and 1704, during which it is computed that 
50,000 picked troops fell ; (although the insurgents 
never had at any one time more than 3000 under 
arms), all the skill and generalship of four successive 
.marshals of France, could scarcely achieve a single 
victory over a handful of mountaineers. 

To a body, chiefly consisting of rifle Volunteers, it 
was, that Burgoyne and an entire British army, 
composed of the finest troops in the world, sur- 
rendered at Saratoga in 1777. 

The indomitable prowess of Volunteers again pre- 
vailed in 1781, when Lord Cornwallis and another 
English army were compelled to lay down their 
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arms. The deeds of valour performed by the 
German student Vohmteers in 1813-15 are too well 
known to need recital here. Again, the whole 
might of Russia, with half a million of troops at her 
beck, in a long and sanguinary war, extending over 
thirty years, hardly accomplished a success worth 
recording, against the hardy Volunteers of Giroassia. 

Can it for a moment be presumed then, that in 
this England of ours, less chivalrous feeling really 
exists, than has been actually evoked in other 
countries when the need arose? It must not be 
forgotten, however, that spirit, and daring, and gal- 
lantry, however great, unless properly trained and 
disciplined, are of little worth. The present is llie 
time for the formation of the nuclei at least of such 
corps as have been alluded to. Let those who feel 
thomselvea qualified for the duties^ continue to 
come forward, and her Majesty will speedily have 
at her disposal as noble an army as the world has 
ever produced. 

Be it remembered, too, that these corps cost the 
tate nothing; that they interfere with no esta- 

isbed iostttutions ; and above all, that they en- 

jnder and foster a spirit of loyalty, obedience, and 

deij which, after all, is the only true safeguard of 
attoBS, 

With regard to the value of military drill on the 
rising generation, the following observations of the 
Provost of Eton (Dr. Hawtrey) are so extremely 
apposite, that I feel no apology is necessary for 
gi^in^ insertion to them here : — 

Ho eatd " the instruction in elementary drill had 
so recently commenced at Eton, that it was impos* 
stble to do more than give expression to the hopes 
which ivere entertained as to the result. But on 
the occasion of a visit to Oxford, he was informed 
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that SO far from haTing the effect, which many had 
supposed, of withdrawing young men from their 
studies, it had been found that those who took the 
lead in the Tolunteer movement were precisely those 
who were remarkable for their classical and other 
attainments, and that those who held aloof from it 
were almost universally those who had acquired a 
fatal habit of sauntering, and were equally indiffe- 
rent to intellectual as to manly exercises. He had 
also heard that it had decreased very sensibly the 
foolish and frivolous expenses connected with the 
University, and that many of the tradesmen by 
whom these expensive habits were encouraged, 
lamented extremely that the rifle movement had 
ever taken place. Reliable information had reached 
him that a salutary effect had likewise been exercised 
upon the discipline of the University itself, particu- 
larly- at Christ Church. Another place at which he 
had an opportunity of judging of the effects of 
drill was at the Windsor School, where this custom 
had been established from its very foundation, 
and had proved efficacious in producing orderly 
habits as well as great physical improvement, which 
uniformly tended to moral improvement; for the 
better the oondition of the body the greater would 
be the fitness of the mind for any great intellectual 
exertion. He entertained grave objections to any- 
thing in the nature of a strictly professional educa- 
tion, for he believed that the only way in which a 
school could be useful, was in laying an elementary 
foundation which would fit a young man to take up a 
profession subsequently, and in preparing him phy- 
sically and intellectually for the career on which he 
might afterwards decide to enter. If, therefore, he 
believed that the system of elementary drill, as now 
established at Eton with his hearty consent, had 
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any tendeney to convert the school into a military 
college, he should oppose himself to it with equal 
determination. The number of boys at pareseat 
(Feb. 1800) receiving instruction voluntarily in 
these exercises was about 280 ; and he might add 
that, with a view of maintaining the system of 
graduated advancement which distinguished the 
schools of this country in so remarkable a degree 
from those of the Continent, the class bad been 
confined in the first instance to those boys holding 
the higher positions in the school/* 

Some feeble-minded elderly gentlemen among our 
'^ authorities^' have, it is said, been known to tremble 
at the danger of training, what they are pleased to 
call the ^^ lower orders,*' and even to shudder at the 
thought of putting arms into their hands, forgetting 
that every time a Militia regiment is disbanded 
several hundreds of trained troops are dispersed, 
who would find no difficulty in re-assembling, if 
mischievously disposed, nor in quickly providiing 
themselves with arms. But the men who are found 
to come forward as Volunteers are of a far superior 
class to Militia soldiers, and will always be for the 
most part, by birth and education, gentlemen. 

If the prowess of volunteer corps has oVer and 
again been sufficiently proved under the old system 
of warfare, what may we not anticipate of them, when 
armed with a weapon, individual proficiency in the 
use of which will alone ensure future success in the 
field? 

That our native superiority over the French, in 
the use of firearms, remains to us in the present day, 
the experience of any one who has engaged in ia 
eJmsse across the Channel will attest; and this native 
fpperiority, it should be the object of every one who 
!v,i wishes thoroughly and inexpensively to guard our 
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coasts, to endeavour to develop. When her power 
to earry the bayonet was more to be relied upon 
than the other properties of " Brown Bess,'* great 
proficiency could only result from constant drill. 
All that is necessary to render tolerably effective a 
body of men armed with the best form of rifle that can 
be procured, is an attendance (consistent with the 
occupations of most individuals) sufficient to teach 
them to move together, to know the bugle calls, and, 
above all, to become good shots. 

What "the cloth-yard shaft and gray goose* 
vring" effected, when guided by an English eye and 
an English hand at Cressy and at Agincourt, the 
rifle bullet will do, in any future contest, more 
especially where the opposing army will have to 
advance through a country where each lane and 
hedge-row would be lined with its own " guerillas.'* 
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SIMPLE METHOD OF CALCULATING 
HEIGHTS AND DISTANCES. 

An easy mode of accurately determining the heights 
and distances of objects being often required, the follow- 
ing will be found useful, when the requisite instruments 
are at hand. The eye of the rifleman should, however, 
be disciplined to calculate without the intervention of 
any instrument, the height or distance of any object 
from 50 up to 1500 or 2000 yards. 

HEIGHTS. 

1. To ascertain the height of an olject hy Ub shadow. 
Set up vertically a rod of known length, and measure 

the l^igth oi its shadow upon a horizontal plane ; mea- 
sure the length of the shadow of the object of which the 
altitude is required. Then by the property of similar 
triangles : — 

As the length of the shadow of the rod is to its alti- 
tude, so is the length of the shadow of the object to the 
altitude of the object itself. 

2. To ascertain the heigJU, when there is no shadow. 
Place a rod (equal in length to the height of the eye) 

vertically at such a distance from the foot of the object 
to be measured, that the observer, when lying upon his 
back with his feet against the bottom of the stick, may 
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see the top of the rod and of the object in the same line* 
Then by the proportions subsisting between similar tri* 
angles^ the height can be ascertained without difficulty. 

3. To (Ascertain the height of an object {the distance of 
which is knotm), by mecms of the tangent scale of a gun. 

Lay the gun for the top of the object, the height of 
which is required, then raise the tangent scale until tiie 
top of it and the notch on the muzzle are in line with 
the bottom of the object ; then by similar triangles, as 
the length of the gun is to the length of the raised part 
of the tangent scale ; so is the distance of the object 
from the gun to the height required. 

4. To ascertain the height of am, object^ hy means of a 
portable barometer cmd thermometer. 

Observe the altitude (B) of the mercurial column in 
inches, tenths, and hundredths at the bottom of the hill 
or other object, the height of which is required. 

Observe also the altitude {b) of the mercurial column 
£it the top of the object. Observe the temperature on 
Fahrenheit's thermometer at the times of the two baro- 
metrical observations, and take the mean between them. 

Then 55,000 x ?n^ = the height of the hill in feet, for . 

the temperature of 55 degrees on Fahrenheit Add ^^ 
of this result for every degree, which the mean tempera- 
ture exceeds 65 degrees, and subtract as much for every 
degree below 55 degrees. This will afford a feir ap- 
proximation when the height of the hill is below 2000 
feet 

DISTANCES. 

5. To ascertain the distance from an object by means of 
two rods. 

Take two rods of unequal lengths, drive the shorter 
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into tb^ ground, say close to the edge of a river ; measure 
some paces back from it, and drive in the other, tiU, on 
looking over the tops of both rods, you find your sight 
interseets the opposite bank. Pull up the first rod, 
measure the same distance from the second rod, in any 
•direction the most horizontal, and drive it as deeply into 
the ground as before. Then, looking over them again, 
if you observe where the line of sight terminates, you 
mil have the distance required. This method is only 
applicable to short distances. 

6. B^ means of the tcmgeiU scale of a gwn, the heigM of 
the object, aJt the required distance, being knovm. 

Lay the. gun by the line of metal for the top of the 
object, then raise the tangent scale till the top of it and 
the notch on the muzzle are in line with the foot of the 
object, and note what length of scale is required. 

Then by similar triangles ;— 

As the length of the raised part of the tangent scale : 
the length of the gun :: the height of the distant object 
to the distance required. 

Thus, supposing the height of the object to be nine 
feet, the length of that part of the tangent scale which is 
raised three inches, and of the gun six feet, the pro- 
portion will be— 

A? 3 : 72 :: 108 : 2592 inches, or 216 feet. 

7. By means of the brim of a hat, or peak of a ca(p, to 
measwi*e the breadth of a river. 

Place yourself at the edge of one bank, and lower the 
brim of your hat or the peak of your cap till you find the 
edge of it cuts the other bank, then steady your head by 
placing your hand under your chin, and turn round gently 
to some level ground on your side of the river, and 
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observe where your eyes and the edge of the peak again 
meet the ground ; measure this distance, which will be 
very nearly the breadth of the river. 

SOUND. 

Sound travels uniformly at the rate of about 1100 feet 
per second, in a still atmosphere, and at a medium tem- 
perature. At the temperature of thirty or thirty-two 
degrees, the velocity is about 1120. The approxioiate 
velocity under different temperatures may be faand by 
adding to 1100 Ao^a/oo^ for every degree (of Fahrenheit) 
above the freezing point. The mean velocity may be taken 
at 370 yards per second, or a mile in 4^ seconds. Hence, if 
the time during which sound is in motion be multiplied by 
370, the result will give the corresponding spaoe in yards, 
or dividing any space in ysuxb by 370, will give the time 
occupied by sound in passing uniformly over that spaoe. If 
the wind blow at the rate of from twenty to sixty feet per 
second in the direction in which the sound moves, the 
velocity of the sound will be proportionately augmented ; 
if the direction of the wind be opposed to that of the sound, 
the difference of their velocities must be taken. It is a 
curious fact that the velocity of sound is not affected by 
ita intensity, the smallest sound moving as rapidly as the 
loudest. 

To ascertain the distance of any object by the report of 
firta/rms. 

Multiply the number of seconds which elapse between 
the time of seeing the flash and hearing the report by 
IIDO, the product will be the distance in feet, with su^- 
cient accuracy for ordinary purposes. If greater nicety 
be required, the velocity and direction of the wind, and 
state of the thermometer, must be taken into account. 
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Sound vnUbe louier in proportion to the draisity of the 
air. Water is one of the best conductors of sound ; it 
travels along the surface of water nearly twice the dis- 
tance that it will over land. 

XOTIOSr, FOBCXS, sio. 

Box>T is the masa^ or quaotitj, of matter in any mate- 
rial substance \ and it is always proportionate to its 
weight or gravity, whatever its figure may be. 

Density is the proportional weight or quantity of 
matter in any body. It is that property directly opposed 
to rarity by which a certain quantity of matter is con- 
tained in a body under a certain bulk. 

YxiiOCiTT is an affection of motion, by which a body 
passes over a certain space in a certain time. 

MoHENTUH is the power or force in moving bodies ; 
it is always equal to the quantity of matter multiplied 
hj the velocity. 

FoACS is a power exerted on a body to move it or to 
stop it. If a force act constantly, it is a 'p&rman&nJb force, 
like pressure, or the force of gravity ; but if it act in- 
stantai^eously, as a smart blow of a hammer, or for an 
imperceptibly short time, it is called tmpufoe, or jper- 
casmn, 

A MOTiVB FORCE is the power of an agent to produce 
motion. 

ACCELEBATIVS OB BETABDIVE FORCES are thoSC by 

which velocity is accelerated or retarded. 

The change or alteration of motion by any external 
force is always proportional to that force, and in the 
direction of the right line in which it acts. 

If a body be projected in free space, either horizon<> 
tally or obliquely, by the force of the gunpowder, or by 
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any other impulse, it will by this motion, in conjuBetioD 
with the action of gravity, describe the carved line termed 
a parabola, which is the section formed by cutting a cone, 
with a plane parallel to the side of the cone. 

The houentum, or energy of a body &lling tlivMi^ 
the atmosphere, is the mass or weight muli^plied by the 
square root of the height it has £dlen through, multiplied 
by 8-02L 

Thus a one ounce ball, falling from a height of 400 
feet, would strike the earth with a momentum of 

oz. feet. oz. lbs, 

1 X (20 X 8021) = 160-42 = 10026 

By experiments to ascertain the effect of Camoti's ver- 
tical fire, it was found that four ounce balls only pene> 
trated one-twentieth of an inch into a deal board, and 
from two to three inches into meadow ground. 

Amplitude signifies the range of a projectile, or the 
tight line upon the ground, subtending tiie ourvilinear 
path in which it moves. 

' The tdte of flight of heavy sh6t and shells is equal 
to the time a heavy body would take to descend freely 
from the highest point described by the curve of the 
l^rojectile. 

' To find the time of deeeent ;— - 

' Divide the given height or altitude by 16^, and the 
jhjuare root of the quotient will be the time required. 
Thus, if the altitude is 1200 feet, and the time of descent 
ki$ required — 

1200 -f- 16^ = 74-51, the square root of which is 8-637, 
be time required. 

According to the parabolic theory, the greatest range 

^a projectile is when the angle of elevation is 45 
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d^;reeii^ or half a ri^t angle, and the ranges are equal ^ 
angles equally above and below 45 degrees. In projectiles 
moving with velocities not exceeding 400 feet per second, 
the parabolic theory will give nearly accurate results ; but 
in cases of great velocities, that theory is quite inade- 
quate, without bringing other elements in to the aid of 
additional calculation. So great, indeed, is the resistance 
of the air to projectiles of considerable velocity, that 
some of those which in the air, range only two miles, 
would, in vacuo, range upwards of thirty. The efiects ci 
this resistance of course vary according to the velocity, 
the diameter, and the weight of the shot. 

It has been ascertained that the greatest range (instead 
of being constantly that obtained by an elevation of 45 
degrees, as shown by the parabolic theory) will be found 
at all intermediate degrees between 45 degrees and 30 
degrees (with ordinary charges about 42 degrees), but 
varying with the velocity and the weight of the projec- 
tile. Large shells with small velocity range fiirthest when 
projected at an elevation of 45 degrees or thereabouts ; 
while with small shells the greatest velocities are got with 
an elevation of about 30 degrees. However, no true 
rules for practical gunnery have yet been established in- 
dependently of the parabolic theory; we must conse- 
quently, for the present, be content with the results of 
some one certain experimental range and time of flight 
with a given angle of elevation, and then by help of these 
and the parabolic theory we can determine the like cir- 
cumstances for other elevations, availing ourselves of the 
following rules : — 

1. To find the velocity of any shot or ahdl. It has been 
found empirically that, with shot of mean windage, and 
powder of mean strength, a charge of one-third the weight 

Q 
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of the ball gives an initial velocity of about 1600 feet per 
second ; to find, then, the velocity given by any other 
charge, we mnst divide three times the weight of the 
charge by the weight of the ball, and multiply ^e square 
root of the quotient by 1600 ; the product will be the 
Telocity in feet, or the ^ace the shot passes over in the 
first second. 

From observations on the velocities of shot the following 
results hftve been obtained : — 

1. The time of the flight of a haU is nearly eu the range, 
the gun and elevation being the same. 

2. !ni^ vehcities <ih(rease {18 the di&t<m(^ inoreoie. This 
arises from the resistance of tho air, which retards the 
progress of the shot, in a proportion slightly more than 
the squares of the velocities. 

3. Very slight advantage is gaitied, in paint c/range^ by 
increasing the charge more than is necessary to attain the 
object, the velocities given by large charges being soon 
reduced to those by moderate charges ; those, for instance 
given by half the weight of the shot are reduced to an 
equality with those by one-third, after passing through a 
space of little more than 200 feet. 

4. Rardli/ om/g benefit is derived from increasing the 
length of gimSy the velocity given by long guns of 22 
calibres being reduced to an equality with that of short 
guns of 15^ calibres with similar charges^ aft» paesmg 
through the following spaoes, viz. : — 

With half the weight of the shot, about 285 feet. 
„ one-third „ „ 200 „ 

„ one-fourth „ „ 150 „ 

„ one-sixth „ „ 115 „ 

5. The resistance of the air against balls of different 
diameters with equal velocities is almost proportionate to 
the squares of their diameters. 
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6. A very eomxidercMt increase of vdocUy may he oc- 
qtdred by a decrease of tDindage, from one-tliird to one« 
fourth being lost by the windage of one-twentieth tha 
diameter of the bore. 

8. The vdodty increases wUh the chxxrge up to a certain 
point peculiar to each gnn^ bnt by increasing the charge 
beyond this point, the velocity gradually diminishes. 
The recoil, howev<er, is always incr^tsed by an increase of 
charge. 

14. Thedep^ to which balls of the same size penetrate 
into wood, with different yelocities, are nearly as the 
squares of the relocities. Balls of different sizes will 
penetrate to depths proportionate to their diameters; 
therefore a larger ball will not only make a larger hole, 
but will also penetrate &rther than a small one with the 
same velocity. 

15. By experiments at a mean range, it has be^i ascer- 
tained that in common earth, dug up and well rammed, a 
musket ball buries itself 17in. ; a six-pound shot, &om 
3^ft. to 4^ft ; a nine-pound shot, from 6^ft. to 7ft. j a 
twelve-pound shot, from 8^ft. to 10ft. ; an eighteen or a 
twenty-four^ound shot, from 11 ^ft. to 13ft. 

For farther information cm this subject the reader is 
referred to the Artillerist's Manual, a very useful little 
work, from which most of these formsdm have been 
selected. 

USEFUL KUHBERS. 

Ciroum£, of a circle whose diameter » 1 = n^ 3*1 415927 
Area of ditto . , . • = |= 0-7853982 

Diameter of a circle whose area =1 = ^- = 1*128379 
Sur&ce of a sphere whose diameter = 1 = w = 3*1415921 
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Solidity of the same. . . = |= 0*523598 
Diameter of aspliere whose solidity = 1 = V- = 1 '2407010 



360 degrees expressed in seconds 
12 hours expressed in seconds . 
24 hours expressed in seconds . 
Number of English yards in a French metre 
Number of English feet in a French metre 
Number of English inches in a French metre 
Number of English feet in a French foot . 
Weight of a cubic foot of pure water in 

pounds avoirdupois, the barometer being 

30 deg. and the thermometer 62 deg. 
Length in inches, of a pendulum, vibrating 

seconds at Greenwich . 
Number of cubic inches in an imp. gallon 
Number of feet in a statute mile 

,, ,, in a geographical or nautical mile 
Length of a ° of long, at London in yds. 
» ' » » in yds. 

jj " „ „ in yds. and ins. 

Equatorial deg. of latitude in English feet 
Length of a deg. of lat. at London, in yds. 
Geographical mile in latitude 50 J deg. in 

statute miles. .... 

Sea league in lat. 50^ deg., in statute miles 
Mean circumf of the earth in English miles 
Mean diameter of the earth in Eng. miles 
Force of gravity at Greenwich in ft. per sec. 

n 9f V in in. per sec 



1,296,000 

43,200 

86,400 

1-0936331 

3-2808992 

39-37079 

1-0657654 



= 62-3210606 

= 391393 
= 277,274 
= 5,280 
6075-6 
75.011 
1,250 
20yd.30iiL 
362,732 
121,666 

1-152 

3-456 

24,856 

7,921 

32-1908 

SS6'28di 
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The initial velocity of shot from 6- 
pounder and 12-poundergans, with 
charges of 1^ lbs. and 2^ lbs. re- 
spectively = 1,450 ft. per sea 

The initial velocity of canister and 
spherical case-shot from field how* 
itzers; with the service charge, 
aboat = 1,000 ft. per sec. 

That of shells from howitzers . . = 1,175 ft. per sec. 

UISCBLLAKEOUS BULES. 

Length of an arc = No. of deg. x rad. x -0174532925. 
Circumference of circle = diameter x 3*1415926535. 
Area of circle = diameter' x -78539816339. 
Parabola area = | of base x height. 
Paraboloid cube = ^ base x height. 



Powder and shot are weighed by avoirdupois weight, 

27 ^- grains = 1 drachm 

16 drachms ==1 oz. 

16 ounces = 1 lb. 
and the following table is given, that this may be clearly 
distinguished from other weights : — 



Grains 
Do, 
Do. 
Do. 
Do. 



Troy. 


Apothecaries. 


Avoirdupois. 


... 24... 
... ,, ... 

C. m.'.'. 

L..5760... 


... ,, ... 

20 ... 

60 ... 

480 ... 

... C760 ... 


,, ... 

:;; 27k ».* 
... 4374 
... 7000 



= Idwt. 
= 1 scruple. 
= 1 drachm, 
s: 1 ounce. 
= lib. 



FORMULA 

voB BsxBBimnira 

THE INCLINATION OF THE GROOVES OF A BULE 
TO THE AXIS OF THE PIECE. 



W£i musti in the first instance, imagine the barrel rolled out into a 
plane. The groove will, of course, still have the same inclination 
thr^t it had in the cylinder (though this has not been sufficiently 
attended to m the engraving annexed), and this is the leading prin- 
ciple iti the investigation of the formula. 



J^.7-1. 



Ft!/. 2, 





Let F!^. 1 represent the cylinder. 

Tig. 2 tlio cylinder rolled out. 

Fig. Z rt] presents the groove for a length of barrel If commencing 

4i and ending at h, which will be indicated as — ; that is, sup- 

tng that the whole circumference Q ^ or 2 r x to be divided into 
.<xual parta ; from the horizontal line a measuring along the cir- 
mna&j there will be n such parts. " 
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A SHORT ABSTRACT 



Laws at present in force relating to Volunteer 
Corps^ whether Infantry or Cavalry. 



Acts pre^^ious to 44 Geo. III. c. 54, repealed by that Act bo £eur as 
they refer to Yeomanry and Volunteer Corps. 

The Acts having reference to Yolunteeb and Teomakrt Cospa 
were consolidated by the 44th Geo. III. c. 54. The following are the 
principal provisions of this Act, which is at present in force : — 

By I 3, Her Majesty may continue the services of all corps of 
Yeomanry or Volunteers accepted before the passing of that Act 
(5th June, 1804),. and majr also accept the services of any coips of 
Yeomanry or Volunteers that may be formed after the passing thereof, 
such corps respectively being formed under officers naving, or who 
shall have, commissions either from her Majesty or any Lieutenant of 
a county, or any other person or persons who may be specially auUio- 
rized by her Majesty for that purpose, upon such terms and condi- 
tions, and under such regulations as have been or shall be approved by 
her Majesty in regard to such coros. And her Majesty may disband or 
discontmue the services of any such corps, or any portions of such corps, 
whenever it may seem expedient to her Majesty to do so. Provided 
always that the services of all corps of Yeomanry and Volunteers 
accepted before the passing of that Act shall be deemed to be con- 
tinued under the provisions thereof, unless her Migesty shall signi^ 
her intention of disbanding or discontinuing the services of an^ such 
corps by any order to be communicated by her Majesty's principal 
Secretary of State. 

By § 4, Effective members of Yeomanry or Volunteer coips are 
exempted from service in the Militia or other additional forces, except 
in the case of corps whose offers of service specify that no suoi 
exemption would be claimed; and no such exemption is to extend to 
any greater number than the established number of such corps. 

$ 5. Only those are to be deemed effective members who have 
attended muster or exercise, properly armed and accoutred, if cayalry, 
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four days, if infantrji eight days at the least in the four months im- 
mediately precedine the letum required hy the Act, and who havo 
been duly returned oy the commanoing officer as effective members, * 
and as having taken the oath of allegiance. 

§ 6, Contains an exception when there has been a delay in sup- 
plying anns. 

§ 7. The commanding officer may grant leave of absence, and such 
absence shall not prevent the member so obtaining it from being re- 
turned as effective, provided that during the next four months he serves 
as many days as sluill make up for the whole period of eight months, 
if he is in the cavalry, eight — ^if in the infantry, sixteen— 4ays* 
exercise. If he does not complete this, he is to be stmok off the list 
of effective members, and to be returned in the muster-roll as non- 
effective. 

§ 17.* Persons so returned as effective may be balloted for the 
Militia, and immediately on their ceasing to be returned as effective, 
they are liable to serve. 

§ S.f It is sufficient, to render a man effective, that he attend during 
the whole year, if in the cavalry, twelve — ^if in the infantry, twenty- 
four— days within one period, or two successive periods of four months 
next before the return. 

§ 94 Commanding officers are to make a return on the first day of 
every April, August, and December to the clerks of lieutenancy of 
the numbers of men in the corps, and of the number of supernume- 
raries, distinguishing between the effective and the non-effective 
members, of tne persons who have entered the corps since the last 
return, of those who have been absent on leave, and of those who have 
been cQscharged from or have quitted the corps since the last return ; 
and where any arms have been required by such cor^s at the expense 
of her Majestv, and have not been supplied, such cmmmstance is to 
be stated at the foot of the return. The commanding officer is also 
to send in to her Majesty's principal Secretary of State, and to the 
general officer commanding the district, if any, accurate returns of 
the effective and non-effective men in the form of the usual military 
returns. 

§ 10. Commanding officers are required to give certificates to ef- 
fective men residing in other places, which shall entitle them to 
exemptions therein. 

§ 11. Field officers and adjutants of Volunteer corps, and persons^ 
serving in Yeomanry or Volunteer cavalry, are exempted from duty 
for horses used at muster and exercise, and also persons providing 
them; and all effective members of Yeomanry or Volunteer corps 
from the hair-powder dutv. 

§ 12. No corps is to be entiUed to exemptions unless the com- 

* Amended Ity 53 Geo. III. e. 84, § 4. 

t Amended to 6 days in the year, 2 days in each 4 months, or 6 snccessive days* 
66 6«o. III. e. 39, § 1. 

t The retorni are to be sent in once a year, within 14 days of Aug. 1, 7 Geo. IV* 
c. 58, § 2. 
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mandiag officer certify in the muster-rolls that it has hMD» or hut 
been ready to be, inspected. 

§ 13. No t(^ is to be demanded for aay bone xsdden by any 
person in any corps of Yeonwory, or by any field or staff officer of 
V olanteers going to esaieiae^ &c., dxessed in nnifonn, and aimed and 
accoutred. 

§ 15. CoBiHMBdiiig officers making fatee letnniSy or gi^mg &l>e 
certificates, are subjected to a penalty of 2002. for every onmce. 

§ 20. Eyery person enrolled is to take the oath* of allegiance, 
which may be administered by any def uty4ieutenant^ justice of the 
-peace, or commissioned officer of the corps. 

§ 21. Adjutants, seijeant-mijors» aiid othen who ai« receiving 
constant pay, are subject to the Mutiny Act and to the Articles of 
War; oYery court-martial in such case is to be composed whoUyof 
members taken from the Yeomanry or Volunteer establis hme nt, and 
no punishment is to eistend to li& or Umb^ except when the cosps is 
called out in case of an invasion. 

I 22. In aU oases of actual invasion, or appeanmoe of an enemy in 
force on the coast of Great Britain^ or <h rehellioii or insarrectioa 
arising or existing within the same, all corps of Yeomanry^ or 
Volunteers shall, whenever they shall be summoned by the lieu- 
tenants of the counties in which they shall be respectively formed, or 
their vlce4ieutenants or deputy-lieutMiaats, or upon tiie ntaking of 
any general signab of alaim, forthwith assemble within their leqpeo- 
tive districts, and shall be liable to march according to the terms and 
conditions of their respective services, whether the same shall extend 
to any part of Great Britain, or be limited to any district, coonty, 
city, town, or place therein; and all persons then enrolled in any such 
-corps, not labouring under any infirmity incapacitating Aem from 
mihtary service, and not holding a eommissioii or servmg in any of 
her Majesty's other foroes, or in any other such corps of YeQmanry or 
Volunteers, and actually joining such corpse who shaU refuse or 
' neglect to join their respective corps, and to assemble and march 
therewith, upon any soch summons or general signal of alarm as 
aforesaid, shall be deemed deserters, and shall be sulnect to punish- 
ment as soch ; and all such corps of YeoBMnry or VcAuntem, and 
all officers and non-commissioned officers, drummers, and private men 
therein, shall, upon and from the time of such summons or of such 
general signals of aUrm being made as aforesaid. Mid until the enemy 
^all be defeated and expellc^ and all rebellion or insnrreotion then 
existing within Great &itain shall be suppressed (the same to be 
signified by her Majesty's proclamatLon), oontanne and be sub^t to 

• ThefbnowfDristheftrm of oafh.^'L A— B-^ do make oidih, that I win 
be Mthftil and bear trae aUeeianoe to her Mqjesty, her heirs and saoceMorL ird 
that I will, as in duty bonnd» nonostly and fidthfcdqr defend her Majesty, her hein 
and saccessors, in person, crown, and dianiity a^painst all enemiea, and will otaserre 
and obey all orders of her Majesty, her nelrs and snecessors^ and of ths geaenls 
and oiBoart set over me. 8o help me God. 

"Sworn before m^ O— D—s this — day of -% last, * 
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all the proTisianB contained in any Act of Parliament then in force 
for the punishment of mutiny and desertion, and for the hotter pay- 
ment of the army and their quarters, and to any Articles of War 
made in ooTBaance thereof in all cases whatever. 

§ 23« Whenever any corps of Yeomanrv or Volonteers shall, with 
the approhation of her Majesty, signified through her principal Secre- 
tary of State, voluntarily assemhle or mafch. to do military outy upon 
any appearance of invasion, or for the purpose of improving themse^es 
in mmtary exercise, except in the case hereinafter specified as to 
corps of yeomanry cavalry, or shall voluntiuily march on heing caDed 
upon in pursuance of any order from the lieutenant or sheriff of the 
coimty, to act within the county or adjacent counties for the sup- 
pression of riots or tumults, all such corps of Yeomanry or Volunteers 
shall in all such cases, from the time of so assembling or marching as 
aforesaid, and during the period of their remaining on such military 
dtit^, or being engaged in such service as aforesaid, be subjected to 
military discipline and to all the provisions of any Act then in force 
for the punishment of mutiny and desertion, and ibr die better pay- 
ment of the army, and their quarters, and to any Articles of War mado 
in pursuanee thereof. 

§ 24. Her Mig'esty may put such corps under the command of 
such general officer as she shall appoint ; but such corps shall be led 
by their respective officers, and no effective member shall be liable to 
be placed in any other regiment 

§ 25. No officer of Volunteers is to sit on the trial of any officer or 
soldier of the other forces, and contrariwise. 

§ 26. All officers in corps of Yeomanry or Volunteers having com- 
missions from her Majesty, or lieutenants of counties, or others who 
may be specially authorized by her Majesty for tiiat purpose, shall 
rank with the omoers of her Migeslr^s Begnlar and Mifitia forces, as 
the youngest of their respective ranks. 

§ 27. Commanding officers <^ Yeomanry or Volunteer corps, when 
not on actual service, may dischaige members, not being commis- 
tjioned officers, for disobedience of orders, &c. 

$ 28. When the regulations of a corps do not provide for any 
case of misconduct under arms, the commanding ^oer may dis- 
allow the day on which the party misconducted lumself as a day of 
attendance. 

§ 29. Persons miscondncUng themselves during exercise may be 
ordered into custody for the time during which the corps remains 
under arms. 

§§ 30 and 31. Persons enrolled as Volunteers may quit their corps, 
excejpt ^len called out in cases of invasion, &c., except the persons 
receiving the constant pay of their rank. None can c^uit^ however, 
without notice of their intention to quit, nor till their arms, &c., 
shall have been delivered up, and all fines paid, unless by enlisting in 
her Majesty*s forces or being enrolled in the Militia. 

§ 33. Persons thinking themselves aggrieved by the commanding 
officer refusing to strike their names out of the muster-rolls, may 
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appeal to two deputy-lieutenants, or one and a justice, H/ho' maj 
determine the same. 

§ 36. When Yolanteers are assembled on summons of the coontj 
lieutenant, &c., or on a general signal of alarm, the reoei'ver-genenU 
of the duties under the commissioners for taxes in England, and the 
ooUector of the cess in Scotland, are to pay to the captain of the troop 
or company two guineas for the use of every Yolnnteer in swli troop 
or company who shall so assemble, and, when yoluntarily assemUeo, 
the Treasury may order a guinea for each to be paid in like manner. 
The captains are to account to the men for money, and not to draw 
any for the use of men not desiring it. 

§§ 37 and 38. Volunteers, when assembled on invasion, &c, are 
entitled to receive pay, and to be billeted as other forces, and their 
families are entitled to the same relief as the families of Militiamen. 

§ 39. After the defeat and expulsion of the enemy, and after the 
suppression of any rebellion or insurrection, the Volunteers are to be 
returned to their respective counties, and a guinea paid to each man 
vrilling to receive it. 

§ 40. Commissioned officers disabled in service, are entitled to 
half-pay, and non-commissioned officers and privates to Chelsea 
Hospital; and widows of officers killed in service to pensions for life. 

§ 41.* Half-pav may be received by adjutants and qnarteimasters 
on taking the oath that they have not any place or employment of 
profit, civil or military, under her Majesty. 

§ 42.t Commanding officers may appoint places for depositinff arms 
and accoutrements, and persons to take care of them ; and liie oepnty- 
lieutenants shall view them ; and the expense shall be paid in England 
by the receiver-general of the county. 

§ 44. Li case any man shall seu, pawn, or lose any arms, accoa- 
trements, clothing, or ammunition deuvered to him, or shall wilfully 
damage any such arms or accoutrements, eveiy such man shaU, for 
every such ofience, forfeit and pay a sum not exceeding forty shillings, 
and if not paid, the party may m committed. 

§ 46. When corps of cavalry shall be desirous of assembling nnder 
the command of their own officers, the county-lieutenant, with the 
approbation of her Majesty, may make an order for that purpose, and 
an order to any justice of the county, who shall issue his precept for 
billeting the non-commissioned officers and privates as her Majesty's 
forces may be billeted ; but corps so assembled shall not be subjected 
to the mutiny laws. 

§ 47. The Acts for billeting her Majesty's forces extend to Buch 
corps when billeted. 

§ 48. When the lieutenant has fixed the day and place of exenase 
for Yeomanry or Volunteer corps, he is to certify the same to tiie 
Secretary-at-War. 

* An officer on half-pay, however, does not forfeit it bj reaaon of his holding 4 
sommiaaion in the Yeomanry, and reoeivingr pa; aa saoh, 07 Geo. III. c. 4^ § a. 
t By the Seoretaiy of War, 7 Geo. lY. c. 68, § 4 
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§50. inier property in subBcriptions, arms, &c., is Tested in th« 
commanding officer ror all purposes of indictments or suits. 

§51. If sabscriptions or fines be not paid, a jnstioe of ibe peace 
may direct donble tbe amount to be paia, whicb may be levied by 
distress. 

§ 56. No future rules or regulations are to be valid or binding on 
any corps of Yeomaniy or Volunteers, unless submitted to tbe principal 
Secretary of State, and not disallowed by her Majesty. 

§ 58. The acceptance of a commission in any corps of Yeomanry or 
Volunteers does not vacate a seat in Parliament 

§ 60. Provisions relating to corps are to extend to independent 
troops or companies. 



BY THE TURNPIKE ACT, 

3 Oeo, /F., Cap. 126, See. 32, it is speciaUy enacted tJmt no toU 
shaU be demanded nor taken — 

" For any carriage conveying Volunteer infantry, or for any horse 
famished by or for any person belonging to any corps of Yeomanry 
or Volunteer cavalry or infantry, and rode (sic) by him in going to or 
returning from any place appointed for and on the days of exercise, 
inspection, or review, or on other public duty, provided that such 
person shall be dressed in the uniform of his corps, and shall have his 
arms, furniture, and accoutrements, according to the regulations of 
Buch corps at the time of claiming the exemption." 

Shoula any toll-keeper demand toll from a Volunteer, under lihe 
circumstances above specified, he is liable to a penalty not exceeding 
five pounds for the offence. 

Volunteers in uniform, are of course, like other soldiers, privileged 
to pass toll he& over any bridge or through any bar upon a puolio 
highway. 



REGULATIONS 



A RIFLE CLUB, 

NOT INTENDED TO BE ENROLLED FOB 

MILITARY SERVICE. 



1. That any candidate most be proposed hy a member and be 
balloted for by tbe committee. 

2. That each new member on receiving notice of his election shall 
immediately pay into the hands of the treasurer the snm of one 
guinea entrance fee, and one guinea as a yearly subscription ; every 
suoceeding subscription to become due on the 24th May, annually. 

3. That no person be considered as continuing a member who L> 
more than two months in arrear, nor be allowed to fire for prizes, 
until his subscription shall haTo been paid up in full. 

4. Each member to attend in a rifle undress ; and it is imperatire 
that all uniforms be made according to the regulation-pattern of the 
society, which, with the accoutrements, may be seen by applying to 
the treasurer. 

5. That the committee consist of seven members, to be elected 
annually ; the committee retiring to return one from smong them- 
selves to act for the ensuing year: the remaining^ six to be elected 
by the society at largo, on &e first day of shooting after the 24tli 
of May. 

6. The second and last Mondays in each month to be considereil 
the society's regular shooting days ; the second for practice, and th<» 
last for the medals. The distances to be fired from, for the first an«l 
second medals, to be as follows : — Six shots from the rest at 300 
yards, six from the rest at 250 yards, six from the shoulder at 20<) 
yards, and six from the shoulder at 150 yards ; but all new members to 
fire the whole of their shots from the rest the first six times of their 
attendance. 

7. If two or more members be equal in their number of shots, they 
shall fire for ten minutes, at distances to be fixed on by the member 
or members of the committee present ; when ho who shall place tho 
greatest number of shots in tne target will be declared the winner. 
The medal to be finally presented to him who shall have won it six 
times. 
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8. The rest to be placed first at the loDgest distance, and 
advanced progressively towards the target, excepting only when the 
state of the weather prevents it ; in which latter case, the rule shall 
be reversed, the question (if any) to be decided by a majority of the 
ineml>ers present. 

9. The members, when preparing to fire, shall arrange themselves 
in a line, at least six yards in rear of the proper distance-mark. 

10. Every member, in going to the distance-mark to fire, to pass by 
the rear of the company, and return the same way, and no member to 
be allowed to fire from any but the regular distance-marks. 

11. Any member who shall fire any extra shot or shots at the 
target, or allow any other person to foe with his rifle, before tlie 
regular shooting for the day shall be over, will have all such shots 
accounted misses, and entered upon the register accordingly. 

12. Every shot fired by a member from the rear of the line, whether 
accidentally or otherwise, and every waste shot, unless fired into the 
ditch, shall be accounted a miss, and entered accordingly. 

13. That Lieutenant Busk's "ftifle-target Registers" (published 
by Messrs. Boutledge) be used on all occasions, and be filed by the 
secretary so as to record not only the practice made, but the pro- 
ficiency of each member. 

14. The time for commencing firing, is eleven o'clock a.m., and any 
member who may come upon uud ground after firing has commenced, 
must lose as many shots as there shall have been rounds fired at the 
time he enters the field. 

15. Every member who shall not be ready to take his turn in firing 
muBt be passed, and no one can be allowed to fire out of his turn, on 
account of any shot that he may have lost. 

16. No two members can be allowed to fire out of one rifle for 
prizes. 

17. That any member considering himself aggrieved, or having 
anything to propose for the good of the society, shall make the same 
known, m writing, to the secretary, who shall report it to the com- 
mittee. 

18. That in case of any disputed shot, the disputants, in the com- 
any of a third person, shall immediately proceed to the target, and 
ecide the same. 

19. That the first and third Tuesday in each month, from the 1st 
of April to the SOth of September, be appointed as practice days, one 
member of the committee being required to attend. The firing to 
commence at three o'clock, p.m. 
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